PART II-VOA/SV I nternal Sandards
V. | NTERNAL STANDARDS
A OBJECTI VE

I nstrunent performance and stability and | aboratory precision throughout
an anal ytical sequence are nmonitored by the addition of interna

standard compounds. Internal standards (1Ss) are added to every field
sampl e, QC sanple, standard and blank just prior to analysis.

Eval uati on of the behavior of internal standards is not necessarily
straightforward. Interfering sanple matrix effects, including high
concentrations of target and non-target analytes, are frequently outside
of the laboratory's control and nay adversely affect the anal ysis of

i nternal standards.

B. CRI TER A

The Region |, EPA-NE Data Validation Functional Quidelines for

Eval uating Environnental Analyses should be used to validate all Region
| Organic data. The CLP-Vol atile/ Sem volatile nmethod QC accept ance
criteria listed in Appendices A and B shoul d be used as the default
criteria when none exist for the Volatil e/ Sem vol atile anal ytical mnethod
utilized and when simlar QC paraneters are required by the non-CLP

met hod and acceptance criteria have not been specified. Deviations,
nodi fi cati ons or non-CLP met hod-specific QC acceptance criteria may be
used but nust be explicitly defined in tabular format in the site-

speci fic EPA approved QAPj P/ SAP or anendnent to the QAPj P/ SAP.

1. The internal standard conpounds specified in the nethod nust be
added to all samples, QC sanples, standards and bl anks at the
requi red concentrations.

2. Internal standard area counts nust be within the nethod QC
acceptance criteria.

3. The retention tine of the internal standard must be within the
met hod QC acceptance criteria.

4. Sanpl es nust be reanal yzed and/or reextracted in accordance with

met hod requirenents if internal standard nethod QC acceptance
Criteria are not net.
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C

EVALUATI ON' D. ACTI ON

I nternal Sandards

C. EVALUATI ON

D. ACTI ON

1. Verify that the correct

conpounds were added to all
sampl es, QC sanpl es, standards
and bl anks at the nethod-
speci fied concentrations.

Al potenti al inFacts on the
sampl e data resulting from
i nternal standard anonalies
shoul d be noted in the Data
Val i dati on Menorandum The
val i dator shoul d al so docunent
and justify all technical
deci si ons made based on
rof essi onal judgment in the Data
al i dati on Menor andum

If the | aboratory did not add
the required internal standard
conpounds to all sanples, QC
sanmpl es, standards and bl anks
at the correct concentration
then the validator nust use

pr of essi onal judgnment to
determ ne how the associ ated
sampl e data shoul d be
qualified or rejected.
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C. EVALUATI ON D. ACTI ON

2. Verify that all IS area counts 2. If an IS area count for a
are wthin the method QC sanpl e, QC sanple, or blank is
acceptance criteria. out side the method QC

acceptance criteria, then the
val i dat or shoul d:

a. Estimate (J) positive detects
for compounds quantitated
using an IS area count greater
than the upper limt of the
met hod QC acceptance criteria.

b. Accept (A) non-detects for
conpounds quantitated using an
IS area count greater than the
upper limt of the method QC
acceptance criteria.

c. Estimate (J) positive detects
for compounds quantitated
using an IS area count |ess
than the lower limt of the
met hod QC acceptance criteria.

d. Estimate (UJ) non-detects for
conpounds quantitated using an
IS area count |ess than the
lower limt of the nethod QC
acceptance criteria but
greater than or equal to 20%
of the associated daily
conti nuing calibration
standard area.

e. Reject (R non-detects for
conpounds quantitated u5|n9 an
| S area count |ess than 20% of
the associated daily
conti nuing calibration
standard area or if interna
standard performance exhibits
a maj or abrupt drop-off,
indicating a severe |oss of
sensitivity.

Al ternatively, professiona
judgnent nmay be used to assess
signal to noise ratios to qualify
or reject sanple data
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I nternal Sandards

EVALUATI ON

ACTI ON

3

Verify that all 1S retention
times are within method QC
acceptance criteria.

If an IS retention tine for a
sampl e, QC sanple, or blank is
outsi de the nethod QC
acceptance criteria, then the
val i dat or shoul d exam ne the
chromat ographic profile for
that sanple to determne if
any fal se positives or

negati ves exist. For shifts
of a | arge nagni tude, the
val i dator may consider partia
or total rejection of the data
for that sample fraction. The
val i dat or shoul d use

pr of essi onal judgnment to
determne if positive detects
can be reported based upon
mass spectral identification
criteria being met. The
val i dat or shoul d consi der
however, the possible presence
of non-target conpounds that
are isoners of target
conpounds.

*4.

Check raw data (e.g.

chromat ograns and quantitation
reports) to verify that the

i nternal standard retention
times and areas are accurately
reported on the tabul ated

f or nms.

If any transcription and/or
calculation errors are
detected, performa nore
conprehensi ve review to
determ ne the nagnitude of the
problem If the problemis
extensive, then the validator
shoul d have the | aboratory
requantitate and resubmt all
corrected raw data and forns.
If a discrepancy remains
unresol ved, the validator nust
use professional judgnent to
deci de which value is
accurate. Under these

ci rcunst ances, the validator
may determ ne that the sample
data should be qualified or
rejected. A discussion of the
rational e for data
qualification and the
qualifiers used shoul d be
docunented in the Data

Val i dati on Menorandum
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EVALUATI ON

ACTI ON

Verify that if any interna
standard compound area
count or retention tine is
outsi de the nethod QC
acceptance criteria, that
the required reanal ysis was
performed to confirmthat

t he non-conpliance was due
to sample matrix effects
rat her than poor | aboratory
per f or mance.

If a laboratory fails to
reanal yze a sanple with an
i nternal standard conpound
that is outside the nethod
(C acceptance criteria,
then the sampl e data shoul d
be qualified or rejected
according to the guidelines
above. The validator should
note this problemin the
Data Validati on Menorandum

C.

5. a.
5 b.
IS area

If there are two anal yses
for a particular fraction,
then the validator nust
determ ne which are the
best data to report.
Consi der ati ons shoul d
include but are not limted
to:

- Magnitude and direction of the

shift;

- Magnitude and direction of the
IS retention

time shift;

- Techni cal holding tines;

- Comparison of the val ues of
the target conpounds reported
i n each anal ysi s;

- Qher relevant QC

If a sanpl e has been

anal yzed and reported nore
t han once, then the
val i dat or shoul d use

pr of essi onal judgnent when
consi deri ng which anal ysis
or portion of an analysis
to report. The validator
nust consider all rel evant
QC information in making a
deci si on.

*  Not e:

The fol Il owi ng subsections are applicable only to a Tier 11l data
val i dati on:

C 4

Table VOASV-VII-1

QUALI FI CATI ON OF VQOA/ SV ANALYTES BASED ON | NTERNAL STANDARD AREA COUNTS

Internal Standard Area Counts

Sanpl e Area Counts < 20% # Area Counts < LL # Area Counts # Area Counts >
Resul ts 20% of LL uL uL
associ at ed
calibration std.
area
Det ect s J A J
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Non- R w A A
detects
LL - Lower Limt of method QC acceptance criteria based on associ at ed
cal i bration standard area
UL - Upper Limt of method QC acceptance criteria based on associ at ed
cal i bration standard area
E. EXAWPLES
Exanpl e #1: (Sequential instrument sensitivity loss for one volatile IS
conmpound ending with sanple IS area < LL of nethod QC
acceptance criteria based on associated daily continuing
calibration standard area)
IS = 1, 4-difl uorobenzene
12 Hour STD 27105
Upper Limt (+100% 54210
Lower Limt (50% 13553
Sanpl e AAAOLl | Sampl e AAAD2 | Sanpl e AAAD3 Sanpl e AAAO4
I'S Area Count: 30000 22000 15000 10000
benzene 24 32 38 45
concentration
(ug/ kg)

The validator reviews the 1S area counts for sanples anal yzed by CLP
SOV OLMD3. 2 and notes that the 1,4-difluorobenzene area counts

decrease sequentially over tine and the area counts for sanple AAAO4
are bel ow the | ower nethod QC acceptance limt but greater than 20%

of the associated daily continuing calibration standard area. Upon
review of the sanple data, the validator ascertains that benzene was
the only target conpound detected in the sanples. Therefore, the

validator estimates (J) the benzene positive detects in sanple AAAO4
and estimates (UJ) quantitation limts for all other target anal ytes
guantitated using 1, 4-difluorobenzene in sanple AAAO04 on the Data

Sunmary Table. The validator discusses the instrunent's sensitivity
|l oss and the sanple qualifications in the Data Validati on Menorandum

Exanpl e #2: (One senmivolatile I'S compound with area counts < 20% of

IS
12

Upper

associ ated daily continuing calibration standard)
= 1, 4-di chl or obenzene-d,

76400
152800

Hour STD
Limt (+100%
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Lower Limt (50% 38200
Sanpl e AAAOLl | Sampl e AAA02 | Sanpl e AAAD3 Sanpl e AAAO4
IS Area Count: 75000 73000 10000 76000
phenol 35 10U 17 55
concentration
(ug/L)

The validator reviews the 1S area counts for sanples anal yzed by CLP
SOWNW OLMD3. 2 and notes that the 1,4-dichl orobenzene-d, area count in
sampl e AAAO3 is | ess than 20% of the associated daily continui ng

cal i bration standard area (20% = 15280). Upon revi ew of the sample
data, the validator ascertains that phenol was the only target
conpound detected in the sanples. Therefore, the validator estimates
(J) the positive phenol detect in sanple AAAO3 and rejects (R) the
gquantitation limts for all other target anal ytes quantitated using
1, 4-di chl or obenzene-d, i n sanpl e AAAO3 on the Data Summary Tabl e.

The validator notes the sanmple qualifications in the Data Validation
Menor andum

E. EXAMPLES

Exanpl e #3: (One senmivolatile I'S compound with RT shift greater than

met hod QC acceptance limt)

The validator reviews the IS data and determ nes that the retention
time for chl orobenzene-ds has shifted by + 60 seconds whi ch exceeds
the + 30 second QC acceptance limt allowabl e under CLP SON OLM3. 2.
Upon i nspection of the chromatographic profile, the validator

determ nes that the nass spectral identification criteria have been
met for positive detects associated with chl orobenzene-ds. The

val i dator accepts the positive detects associated with chl orobenzene-
ds and rejects (R) the quantitation limts for all other target

anal ytes quantitated using chl orobenzene-ds on the Data Sunmmary
Table. The validator discusses the possibility of false negatives in
this sanple in the Data Validati on Menorandum
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VI, MATRI X SPI KE/ MATRI X SPI KE DUPLI CATE

A. OBJECTI VE

Data for matrix spike/matrix spike duplicates (Ms/MSDs) are generated to
determ ne | aboratory precision and nethod bias for specific sanple matrices
at the time of sanple preparation and analysis. M5/ MSD data can be used to
determine long-terminterl aboratory precision and bias of an anal yti cal

met hod for various matrices and are used in setting quality control
acceptance criteria for spiking compounds. M5/ MsD data should be used in
conjunction with other QC data, such as field duplicate data and surrogate
conpound recoveries, to determine if a sanple or an entire sanple group
shoul d be qualified.

B. CRITERI A

The Region I, EPA-NE Data Validation Functional Quidelines for Evaluating
Envi ronnment al Anal yses should be used to validate all Region I Oganic
data. The CLP-Volatil e/ Sem vol atile method QC acceptance criteria listed
i n Appendices A and B should be used as the default criteria when none
exist for the Volatile/Semvolatile analytical nethod utilized and when
simlar QC paraneters are required by the non-CLP net hod and accept ance
criteria have not been specified. Deviations, nodifications or non-CLP
met hod- speci fic QC acceptance criteria may be used but must be explicitly
defined in tabular format in the site-specific EPA approved QAPj P/ SAP or
amendnent to the QAPj P/ SAP.

1. In accordance with the SAP, QAPj P and/or nethod, a field sanple of each
matrix is spiked in duplicate with known concentrati ons of specific
target conpounds to generate an MS/MSD pair. Concurrently, the
| aboratory anal yzes an unspi ked al i quot and the M5/ MsD pair of the field
sanpl e.

2. a. Field sanples (not trip, equiprment, or bottle blanks and not PE
sampl es) must be spiked to assess matrix effects.

b. Field sanples chosen for M5/ MSD anal ysis should not contain high
| evel s of M5/ MSD spi ki ng conpounds prior to spiking. Preferably,
field sampl es chosen for Ms/ MSD anal ysis should contain |ow | evel s of
t he spi ki ng conmpounds.

3. Spi ke recoveries nmust be within the QC acceptance criteria specified in
t he net hod, SAP or QAP P.

4. Relative percent differences (RPDs) between M5 and MSD recoveries mnust
be within the QC acceptance criteria specified in the nethod.

5. The percent relative standard deviation (%SD) between positively

det ect ed non-spi ke compounds in the unspi ked sanple, M5, and MSD nust be
| ess than or equal to 50%
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C. EVALUATION D. ACTION

Matrix Spike/Matrix Spike Duplicate

C EVALUATI ON

D. ACTI ON

Verify that the correct
conpounds were added at the
requi red concentrations; that
M5/ MSD sanpl es were anal yzed
at the proper frequency; and
that MS/MSD results are

provi ded for each sanple
matri x.

Al potential inpacts on the
sampl e data resulting frommatrix
spi ke/ matrix spi ke duplicate
anomal i es should be noted in the
Data Validati on Menorandum The
val i dator shoul d al so documnent
and justify all technical
deci si ons made based on

prof essi onal judgnent in the Data
Val i dati on Menor andum

If the | aboratory did not use
the required conpounds at the
concentration and frequency
specified in the method for
each sanple matrix, then the
val i dat or nust use

pr of essi onal judgnment to
det er mi ne whet her the

associ ated sanpl e data shoul d
be qualified.

a. Verify that a field sanple
was chosen for the MS/ MSD.

b. Determine if an inappropriate
sanpl e contai ning high levels
of the spiking conpounds was
chosen for the MS/ MSD pair.

VOA/SV-VIII-2

a. If atrip, equipnent or
bottle blank or a PE sanple
was used for the MS/ MSD,
then the validator should
note this information in
the Data Validation
Menor andum and di scuss the
i mpact on assessing
| aboratory precision
met hod bias, sanple matrix
effects and ultimately data
usability.

b. If the M/ MSD conpounds were
present in the field sanple at
hi gh concentrations (e.g., 4x
spi ke concentration) before
spi king, then the validator
must use professional judgnent
in assessing matrix spike
recoveries and RPDs.
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Matrix Spike/Matrix Spike Duplicate

C

C.

EVALUATI ON

Ascertain if the M/ MsD
anal yses required dilutions.

ACTI ON

If no M5/ MSD data can be
reported because of sanple
dilution, then the validator
shoul d note this problemin
the Data Validati on Menorandum
and di scuss the inpact on
assessing data usability in
the case where | aboratory

preci sion and nethod bi as

i nformati on are absent.

VOA/SV-VIII-3
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EVALUATI ON

ACTI ON

Verify that all spike
recoveries are within the C
acceptance criteria specified
i n the method.

3

a. |If any spike recovery
result is greater than the
upper limt of the method
(C acceptance criteria,
then the validator shoul d:

i. Estimate (J) the positive
detect for that affected
conpound in the unspi ked
sanpl e.

ii. Accept the non-detect
for that affected
conpound in the unspi ked
sanpl e.

If any recovery result is
greater than or equal to 10%
but less than the lower limt
of the method QC acceptance
criteria, then the validator
shoul d:

i. Estimate (J) the positive
detect for that affected
conpound in the unspi ked
sanpl e.

ii. Estimate (UJ) the non-
detect for that affected
conpound in the unspiked
sanpl e.

If any recovery result is less
than 10% then the validator
shoul d:

i. Estimate (J) the positive
detect for that affected
conpound in the unspi ked
sanpl e.

ii. Rej ect (R the non-
detect for that affected
conpound in the unspi ked
sanpl e.

If the mpgjority of spike
conpound recoveries are
outside the nethod QC
acceptance criteria, then the
val i dator may use prof essiona
judgnent to estimate (J) or

VOA/SV-VIII-4
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C. EVALUATI ON D. ACTI ON
4. Verify that all the RPDs 4. If any RPD result is outside
bet ween the M5 and MSD are t he net hod QC accept ance
wi thin the QC acceptance criteria, then the validator
criteria specified in the shoul d:
nmet hod.

a. Estimate (J) the positive
detect for that affected
conpound in the unspi ked
sanpl e.

b. Estimate (UJ) the non-detect
for that affected compound in
t he unspi ked sanpl e.

c. If the majority of the matrix
spi ke RPDs are outside nethod
(C acceptance criteria, then
the validator should use
pr of essi onal judgnment to
estimate (J) all positive
detects and estimate (UJ) or
reject (R all non-detects in
t he unspi ked sanple. Refer to
Section VIII C. 8 and 9 for
addi ti onal gui dance.
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EVALUATI ON

ACTI ON

a. Calculate the % RSD for the
non-spi ked target positive
detects in the unspi ked
sampl e, the M5 and the NMSD.

The unspi ked sanple, M5, and
MSD nmay be considered a
triplicate in determ ning the
overal |l precision of the

anal yti cal nethod. Therefore,
eval uate the 9RSD data for
positive detects in the
triplicate set.

a. If a non-detected result or
a detect less than the
gquantitation limt is
reported for a non-spiked
target conpound in one of
the sanples in the M5 MSD
or unspi ked sanpl e set,
then the validator should
use the sanple quantitation
[imt value for that
conpound to cal cul ate the
%=SD.

If a non-detected result or a
detect |less than the
gquantitation limt is reported
for a non-spiked target
conpound in two of the sanples
in the M5, MBD or unspiked
sampl e set, then the validator
shoul d not cal cul ate the %RSD
but shoul d use professiona
judgnent to qualify sanple

dat a.

If any %RSD is greater than
50% then the validator
shoul d:

i. Estimate (J) the positive
detect for that affected
conpound in the unspi ked
sanpl e.

ii. Use prof essiona
judgnment to qualify or
accept the non-detect
for that affected
conpound in the unspiked
sanpl e.

If overall |aboratory

preci sion for the unspiked
field sample, M5, and MSD is
poor, then the validator may
use professional judgnent to
qualify all positive detects
and non-detects in the

unspi ked sanple. The Data
Val i dati on Menorandum shoul d
i ncl ude a discussion of the
potential inpact of |aboratory
preci sion on

VOA/SV-VIII-6
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EVALUATI ON

ACTI ON

*6.

Check and recal cul ate the

anal yti cal concentrations and
percent recovery for at |east
one spi ked conpound per Ms/ MSD
fraction. Verify that the
recal cul ated val ue agrees
within £ 10% of the reported
val ue.

If any transcription and/or
calculation errors are
detected, performa nore
conprehensi ve review to
determ ne the nagni tude of the
problem If the problemis
extensive, then the validator
shoul d have the | aboratory
requantitate and resubmt all
corrected raw data and forns.
If a discrepancy remains
unresol ved, the validator nust
use professional judgnent to
deci de which value is
accurate. Under these

ci rcunst ances, the validator
may determ ne that the sample
data should be qualified or
rejected. A discussion of the
rational e for data
qualification and the
qualifiers used shoul d be
docunented in the Data

Val i dati on Menor andum

*7.

Check and recal cul ate the RPD
for at |east one spiked
conpound per M/ MsD fraction.
Verify that the recal cul ated
val ue agrees within = 10% of
the reported val ue.

If any transcription and/or
calculation errors are
detected, performa nore
conprehensi ve review to
determ ne the nagnitude of the
problem If the problemis
extensive, then the validator
shoul d have the | aboratory
requantitate and resubmt all
corrected raw data and forns.
If a discrepancy remains
unresol ved, the validator nust
use professional judgnent to
deci de which value is
accurate. Under these

ci rcunst ances, the validator
may determ ne that the sample
data should be qualified or
rejected. A discussion of the
rational e for data
qualification and the
qualifiers used shoul d be
docunented in the Data

Val i dati on Menorandum
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C. EVALUATI ON ACTI ON
8. Eval uat e t he appropri at eness Cenerally, no action is taken
of qualifying the entire data based on the MS/ MSD data al one
set based on Ms/ MSD | aboratory to qualify an entire case.
preci sion and nethod/ matri x The qualificationis limted
bias results. to the unspi ked sanpl e
associ ated with the Ms/ MSD.
However, professional judgnent
may be used to qualify sample
results across a particular
aqueous matrix (i.e., al
associ at ed groundwat er
sampl es) or a honogeneous soi
matri x.
9. Eval uat e M5/ MSD preci sion data If precision data for the
to confirmthe |aboratory's | aboratory Ms/ MBD pair,
ability to generate precise surrogate conpound recoveries
data and field duplicate and field duplicate pair
preci sion data to assess i ndi cate a heterogenous matrix
overall precision. Surrogate at the site or potentia
recovery data can al so be sampling error, then the
evaluated to identify val i dator may use prof essiona
| aborat ory precision issues judgnment to qualify all
and overall matrix precision af f ect ed conpounds and/or all
i ssues. field sample results. This
pr obl em shoul d be noted in the
Data Validati on Menmorandum and
the potential inpact on the
representati veness and
usability of the data in
nmeeting the project DQs
shoul d be discussed. Refer to
Section I X for additional
gui dance.
* Note: The foll owi ng subsections are applicable only to a Tier |1l data

val i dati on:

C6, C7

Table VOAN SV-MII-1:

QUALI FI CATI ON OF ORGANI C ANALYTES I N THE UNSPI KED FI ELD SAMPLE

BASED ON MATRI X SPI KE RECOVERI ES AND RPDs**
Sanpl e Recovery < 10% # Recovery Lower QC Limt Recovery > RPD > QC
Resul ts 10% < Lower QC # Recovery # Upper QC Limt
limt Upper QC linmit limt
VOA/SV-VIII-8 DRAFT 12/96
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Det ect s J J A J J

Non- det ect s R u A A u

** Note that qualification and rejection generally are limted to the spiking
conpounds, however, the validator may use professional judgnent to qualify
or reject all positive detects or non-detects in the unspiked sample if the
maj ority of spi ke conpound recoveries and/ or RPDs are outside the nethod QC
acceptance criteria.

Table VOAN SV-MII-2:

QUALI FI CATI ON OF ORGANI C ANALYTES I N THE UNSPI KED FI ELD SAMPLE
BASED ON M5, MSD, AND UNSPI KED SAMVPLE %RSD

Sanpl e YRSD # 509 9RSD > 50% Two out of three
Resul ts sanple results
reported as non-
detects
Det ects A J Pr of essi onal Judgment
Non- det ect s A Pr of essi onal Pr of essi onal Judgment
Judgnent

* |f a non-detect is reported for a conmpound in only one of the sanples in
the M5, MSD or unspi ked sanmple set, then the validator should use the
sample quantitation limt value for that conpound to cal cul ate the %RSD.

E. EXAMPLES
Exanpl e #1: (H gh M5/ MBD RPD for one conpound)
Soil QC sanpl es SAA99MS and SAA99MSD, anal yzed as nedi um | evel
soi | sanples under CLP SON OLM)3. 2, have unacceptable RPD results

for acenaphthene. Acenaphthene was detected in the unspiked
sampl e, SAA99.

M5/ MBD M5/ MBD M5/ MBD M5/ MBD
Sanpl e Conpound YRec YRec RPD RPD
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SAA99MS
SAA99NVED Acenapht hen | 60/116 31-137 64 19
e

The validator evaluates the field duplicate pair and determ nes
that the RPDs for all positive detects are | ess than 50%

i ndi cating acceptable overall precision for this sanpling event.
The validator then concludes that the | ack of |aboratory precision
inthis sanple is due to poor |aboratory technique. The validator
estimates (J) the positive detect for acenaphthene in the unspiked
sampl e, SAA99, on the Data Sumrary Table. The validator discusses
the | ack of |aboratory precision for one conpound, acenaphthene,
in the Data Validati on Menmorandum and notes that |aboratory
precision for the other semvolatile matrix spi ke conmpounds was
accept abl e.

E. EXAMPLES
Exanpl e #2: (Low MS/ MSD recoveries for one comnpound)

Aqueous (C sanpl es SAA22M5 and SAA22MBD, anal yzed under CLP SOW
OLMD3. 2, have |l ow toluene recovery results but acceptable RPD
results. Toluene was detected in the unspi ked sanpl e, SAA22
Surrogat e compound recoveries were acceptable for SAA22M5,
SAA22NMBD and t he unspi ked sanpl e, SAA22.

M5/ MsD M5/ MsD M5/ MBD M5/ MBD
Sanpl e Conpound YRec YRec RPD RPD
No. Criteria Criteria
SAA22NE
SAA22NMED Tol uene 50/ 46 76- 125 8 13

The validator evaluates the field duplicate pair and determ nes
that the RPDs for all positive detects are | ess than 30%

i ndi cati ng acceptable overall precision for this sanpling event.
The val i dator concludes that the sample nmatrix causes a
reproduci bl e negative bias for toluene in aqueous sanpl es SAA22NB
and SAA22MSD.  The validator estimates (J) the positive detect for
tol uene in the unspi ked sanpl e, SAA22, on the Data Sunmary Tabl e.
The val i dator discusses the |ow matrix spi ke recoveries in the
Data Validati on Menorandum and notes that recoveries for the other
volatile matrix spi ke conpounds were acceptabl e.

Exanple #3: (H gh 9%RSD, H gh RPD, poor | aboratory precision)
Soi |l sanpl es SAAS5, SAAS5M5 and SAAS5MBD anal yzed under CLP SOW
OLMD3.2, had high RPDs for two of the acid semvolatile matrix
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spi ke compounds in the M5/ MSD, 2-chl orophenol (53% and 4-
ni trophenol (92% and two base/neutral semvolatile spike
conpounds, 1,2,4-trichlorobenzene (65% and acenapht hene (76% .

2-chl or ophenol , 4-nitrophenol, 1,2,4-trichl orobenzene, and
acenapht hene were not detected in the unspi ked sanple. The other
remai ning matri x spi ke compound RPDs were acceptable. The

foll ow ng non-spi ke target compound results were obtained for
SAA55M5/ MBD and t he unspi ked sanpl e SAA55.

Unspi ked
Sanpl e No. Conpound M5 Conc. MSD Conc. Sanpl e % RSD
Dry Dry Conc.
Wi ght Wi ght Dry
(ug/ kg) (ug/ kg) Wi ght
(ug/ kg)
SAA55 2, 4- 1200 350 600 61
Di net hyl phenol
SAAS5 2,4, 6- 380 1030 330U 67
Tri chl or ophenol
SAAS5 Hexachl or obenze 920 330U 400 59
ne

The validator evaluates the field duplicate pair and determ nes
that the RPDs for all positive detects are | ess than 50%

i ndi cati ng acceptable overall precision for this sanpling event.
The validator then concludes that the lack of precision is due to
poor | aboratory technique. The val i dator uses prof essi ona
judgnent to estimate (J) the positive detects for 2, 4-

di et hyl phenol and hexachl or obenzene in SAAS5 and estimate (UJ)
all non-detects in sanmple SAA55 on the Data Summary Table. The
val i dat or di scusses the poor |aboratory precision and notes the
sampl e qualifications in the Data Validati on Menorandum

E. EXAMPLES
Exanpl e #4: (Low MS/ MSD recoveries for entire conmpound cl ass)

Soil QC sanpl es SAAOLMS and SAAOLIMSD, anal yzed under CLP SOW OLMD3. 2,
have | ow spi ke recoveries for four of the five acid conpounds in the
matri x spi ke and the matrix spike duplicate (less than the specified
(C acceptance criteria but greater than 10%; while base neutral
matri x spi ke conpounds nmeet QC acceptance criteria. The phenol-dg;
and 2-fl uorophenol acid surrogate recoveries are at the | ow end of
the QC acceptance criteria in SAAOLMS and SAAO01NSD.

Sanpl e No. Conpound M % MSD % RPD Q@
Recover Recover Accept ance
y y Criteria
% Rec RPD
| SAAQLNVE/ VBD Phenol 21 21 0 26-90 35
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2- Chl or ophenol 15 18 18 25-102 50
4- Chl or o- 3- 21 20 5 26-103 33
nmet hyl phenol

Pent achl or ophenol 14 14 0 17-109 47
Phenol - d5 26 28 NA 24-113 NA
(surrogate)

2- Fl uor ophenol 27 25 NA 25-121 NA
(surrogate)

Upon review of the M5/MSD results and surrogate recoveries, the
validator notes that the sanple matrix causes a reproduci bl e negative
bias for acid compounds in soil QC sanples SAA0IM5 and SAAQIMSD. The
val i dator reviews the surrogate recoveries for the unspi ked sanpl e
and notes that the acid surrogate recoveries are within the QC
acceptance criteria (at the low end of the QC acceptance range). The
validator then reviews the surrogate recoveries for all sanples
associated with the sanple delivery group to ascertain if acid
surrogate recoveries are also lowin the renmaining sanpl es.

Several sanples, including the field duplicates, show | ow acid
surrogate recoveries that were greater than 10% The validator
estimates (J) all positive acid detects in the unspi ked M5/ MSD sanpl e
and estimates (UJ) all acid non-detects in the unspi ked M5/ MSD
sample. The validator uses professional judgnment to estimate (J) the
positive acid detects and estimate (UJ) the acid non-detects in all
ot her sanpl es associated with this sanple delivery group in which
acid surrogates recovered low. The validator reports qualified data
on the Data Sunmary Tabl e and di scusses the |low bias in the Data

Val i dati on Menorandum

E. EXAMPLES
Exanpl e #5: (H gh M5/ MBD RPDs for nultiple conmpounds)

Aqueous (C sanpl es SAA0OBM5 and SAAO08BMBD, anal yzed under CLP SOW
OLMD3. 2, have high RPDs for 2 acid and 3 base neutral conpounds in
the matrix spike/matrix spi ke duplicate pair. The matrix spike
recoveries in the Ms and MSD were all within QC acceptance
criteria. Al surrogate recoveries for SAAO8BMSD were acceptabl e
except for the advisory surrogate, 2-chlorophenol-d,. Al
surrogate recoveries for SAAOBMS were acceptabl e except for

ni trobenzene-ds and terphenyl-d,,. Hexachl orobenzene and

di benzof uran were the only positive detects in the unspiked
sampl e, SAA08. The validator cal cul ates the %RSD for

hexachl or obenzene (59% and di benzofuran (70% .

Sanpl e No. Conpound M % MSD % | RPD Q@
Recove Recove Accept ance
ry ry Criteria
% Rec RPD
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SAAO0BMS/ MBD N-N troso-di-n- 43 80 60 41-116 38

pr opyl am ne

1, 2, 4- 93 48 64 39-98 28
Tri chl or obenzene

2,4-Dini trotol uene 87 33 90 24-96 38
Pent achl or ophenol 15 78 135 9-103 50
2- Chl or ophenol 96 40 82 27-123 40
Ni trobenzene-d;g 25 65 NA 35-114 NA

(surrogate)

2- Chl or ophenol -d, 70 30 NA 33-110 NA
(surrogate)

Ter phenyl -d,, 30 83 NA 33-141 NA
(surrogate)

Unspi ked
Sanpl e No. Conpound M5 Conc. MSD Conc. Sanpl e % RSD
(ug/L) (ug/L) Conc.
(ug/L)
SAA08 Hexachl or obenze 20 80 85 59
ne
Di benzof ur an 57 22 110 70

Upon review of the M5/MSD results, surrogate recoveries, and the %
RSDs, the validator notes the | aboratory inprecision and suspects
that problenms occurred during extraction and/or analysis of the
M5/ MSD and/ or unspi ked sanple. The validator then reviews the
field duplicate data and surrogate recoveries for the remaining
samples in the sanple delivery group to assess other precision and
bi as dat a.

Surrogate recoveries in all other samples were acceptable. The
field duplicate RPD data was al so acceptable. Therefore, the

val i dator determ nes that poor precision was limted to the MS/ MsD
pair. The validator uses professional judgnment to estimate (J)
all positive detects and estimate (UW)) all non-detects in the
unspi ked sanpl e SAAO8 on the Data Sunmary Table. The vali dator
notes this problemin the Data Validation Menorandum
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I X FI ELD DUPLI CATES

A. OBJECTI VE

Fi el d duplicates neasure the cumnul ative effects of both field and

| aboratory precision and hence provide an indication of overall precision.
Therefore, field duplicates nay have greater variability than | aboratory
dupl i cates which neasure only | aboratory precision. It is also expected

t hat non-aqueous matrices will have a greater variance than aqueous
matrices due to the heterogeneity of nost non-aqueous sanples (such as

soi | / sedi ment sanpl es).

B. CRITER A

1. The frequency of field duplicate analysis must support the site-specific
Data Quality (njectives (DQ3s) and be docunented in the EPA approved
QAPj P or SAP

2. a. The RPD for all conpounds detected at concentrations greater than the
sampl e quantitation limt in agueous matrices nust be |l ess than or
equal to 30 percent.

b. The RPD for all compounds detected at concentrations greater than the

sampl e quantitation limt in non-aqueous matrices nmust be | ess than
or equal to 50 percent.

C. EVALUATION D. ACTION

C. EVALUATI ON D. ACTI ON

Al potential inpacts on the
sanmpl e data resulting fromfield
duplicate anomalies shoul d be
noted in the Data Validation
Menor andum  The val i dator should
al so docunment and justify al
techni cal deci si ons nmade based on
pr of essi onal judgnent in the Data

1. a. ldentify which sanples are Val i dati on Menor andum
field duplicates fromthe
Chai n-of - Cust ody form 1. a. If field duplicates are not
and/ or the Traffic Report. listed on the Chain-of-

Custody formor the Traffic
Report, then the validator
shoul d contact the sanpler
to ascertain if field
duplicates were coll ected.
If the fornms were conpl eted
incorrectly or if field
dupl i cates were not
collected, then the
val i dat or shoul d docunent
this on the Data Validation
Wor ksheet and in the Data
Val i dati on Menor andum
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Field Duplicates

EVALUATI ON D. ACTI ON

Verify that the appropriate b. If field duplicates were not

nunber of field duplicates per collected at the required

matri x sanpl ed were col |l ected frequency to support project

and anal yzed to support DQOs, then the validator

proj ect DQCs. shoul d note the absence of
field precision data in the
Data Validati on Menmorandum and
di scuss how the |ack of field
preci sion data m ght
potentially increase
uncertainty surrounding site
deci si ons.
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C EVALUATI ON D. ACTI ON

2. Calculate the RPD for all 2. a. |If any conpound is detected
conpounds detected at at concentrations greater
concentrations greater than or than or equal to tw ce the
equal to the sample sanmple quantitation limt
gquantitation limt in the in both aqueous field
field duplicate sets. duplicate sanples and has

an RPD greater than 30%
then the validator should
estimate (J) the positive
detects for that conpound
in both sanples.

I f any conpound is detected at
concentrations greater than or
equal to the sample
gquantitation limt but |ess
than tw ce the sanple
gquantitation limt in both
aqueous field duplicate
sampl es and has an RPD greater
than 30% then the validator
shoul d use prof essi ona
judgnment to accept, qualify,
or reject the positive detects
for that compound in the field
duplicate sanmples taking into
consi deration the increased
variability of data near the
sampl e quantitation limt and
the site-specific DQOs.

b. If any compound is detected at
concentrations greater than or
equal to twi ce the sanple
gquantitation limt in both
non- aqueous field duplicate
sampl es and has an RPD greater
than 50% then the validator
shoul d estimate (J) the
positive detects for that
conpound i n both sanpl es.

I f any conpound is detected at
concentrations greater than or
equal to the sample
gquantitation limt but |ess
than tw ce the sanple
gquantitation limt in both
non- aqueous field duplicate
sampl es and has an RPD greater
than 50% then the validator
shoul d use prof essi ona
judgnent to accept, qualify,
or reject the positive detects
for that compound in the field
duplicate sanples taking into
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C. EVALUATI ON D. ACTI ON

2. Conti nued from above. 2. c. If any conpound in a field
duplicate pair has one
positive detect that is
greater than or equal to
twi ce the sanple
guantitation limt and a
duplicate positive detect
that is less than tw ce the
sampl e quantitation limt,
and the RPD exceeds field
duplicate precision
criteria for that matrix,
then the validator should
use professional judgnent
to qualify the positive
detects for that conpound
inthe field duplicate
sampl es.

d. If any conpound in a field
duplicate pair has one non-
detect and a duplicate
positive detect that is
greater than or equal to twce
the sanple quantitation limt,
then the validator should
estimate (J) the positive
detect and (UJ) the non-detect
for that compound in the field
duplicate sanmples. (RPDs
shoul d not be eval uated for
those duplicate pairs.)

e. If any conmpound in a field
duplicate pair has one non-
detect or a reported val ue
bel ow t he sanpl e quantitation
[imt and a duplicate positive
detect that is |less than tw ce
the sanple quantitation limt,
then the validator should use
pr of essi onal judgnment to
qualify the positive detects
and non-detects for that
conpound in the field
duplicate sanples taking into
consi deration the increased
variability of data at the
sampl e quantitation limt and
the project DQ0s. (RPDs
shoul d not be eval uated for
those duplicate pairs.)

f. If any conpound in a field
duplicate pair has one non-
detect or a reported val ue
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C EVALUATI ON D. ACTI ON
*3. Check and recal cul ate the If cal cul ati on and/ or
anal yti cal concentrations for transcription errors are
at | east one positive detect detected, then the validator
and one sanple quantitation shoul d foll ow t he procedures
[imt (for a diluted sanple or outlined in Section VOV SV
soil sanple) for each X, D1 - D.3
fraction, in every field
duplicate sample, in
accordance with Section
VOA/ SV-XI11, C1- C 3.
4. Eval uat e t he appropri at eness If field duplicate data
of qualifying the entire data i ndi cate poor field precision
set based on field duplicate and general sanple
results. het er ogenei ty and/ or possible
sampling error, then
pr of essi onal judgnent may be
used to qualify data for all
sanmpl es of the same matrix
5. Evaluate field duplicate If precision data for the
preci sion data to assess field duplicate pair,
overall precision and to surrogat e conpound recoveries
verify the field sampler's and | aboratory MS/ MSD pair
ability to collect i ndi cate a het er ogeneous
representative duplicate matrix at the site or
sampl es. M5/ MBD preci sion potential sanpling error, then
data should be evaluated to t he validator may use
verify the |l aboratory's pr of essi onal judgnment to
ability to generate precise qualify all affected conpounds
data. Surrogate recovery data and/or all affected field
can al so be evaluated to sampl e results. This problem
identify I aboratory precision shoul d be noted in the Data
i ssues and overall matrix Val i dati on Menorandum and t he
preci sion issues. potential inpact on the
representati veness and
usability of the data in
nmeeting project DQ0Os should be
di scussed. Refer to Section
VI for additional guidance.
* Note: The follow ng subsections are applicable only to a Tier Il data

val i dati on:

C3

Tabl e VOA/ SV-1 X- 1:

QUALI FI CATI ON OF ORGANI C ANALYTES I N FI ELD DUPLI CATES -

SITUATION 1: POSITIVE DETECTS I N BOTH FI ELD DUPLI CATES

Rel ative
Per cent
Dfference

Aqueous > 30%
Non- Aqueous > 50%

Aqueous > 30%
Non- Aqueous > 50%

Aqueous > 30
Non- Aqueous > 50%
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Sanpl e Bot h duplicate Q. # both duplicate One sanple conc. $ 2 X QL
Resul ts sample concs. $ 2 X sanmples concs. <2 X Q@ Q # O her sanple conc. < 2
QA X
Det ect s J Pr of essi onal Judgment Pr of essi onal Judgment
Non- det ect s NA NA NA

* QL = Sanple Quantitation Limt
Note: Qualification refers to field duPIicate sanple results only.

r
Pr of essi onal jud?nent may be utilized to apply field duplicate actions
to all sanples of the sanme matrix.

Tabl e VOA/ SV-1 X- 2:

QUALI FI CATI ON OF ORGANI C ANALYTES I N FI ELD DUPLI CATES -
SITUATION 2: POSITIVE DETECT IN ONLY ONE FIELD DUPLI CATE**

Aqueous and Non- Aqueous

Sanpl e One Sanple Conc. = ND (or val ue One sanple conc. = ND (or
Resul ts reported as |less than the Q) value reported as | ess than
Q # Oher Sanple Conc. < 2 X QL the Q)
G her sanple conc. $2 X Q@
Det ect s Pr of essi onal Judgment J
Non- det ect s Pr of essi onal Judgment uJ

* QL = Sanple Quantitation Limt
** RPD should not be evaluated for these duplicate pairs

Note: Qualification refers to field dUP!icate sanpl e results only. )
Pr of essi onal Jud?nent may be utilized to apply field duplicate actions
to all sanples of the sanme matrix.

E. EXAMPLES

Exanpl e #1: (Both field duplicate sanple concentrations $ 2X Q.; RPD >
50% Acceptabl e | aboratory precision)

Soil sanples SAA1l and SAA12 are field duplicates, analyzed under
CLP SON OLMD3. 2, and they contain 89% and 85% sol i ds,
respectively. Sanple SAAll has a detected concentration of
benzene of 100 ug/kg. Sanple SAA12 has a detected concentration
of benzene of 250 ug/kg. The validator calculates the Relative
Percent Difference (RPD) and determ nes that the RPD equals 86%
The validator notes that both results are greater than tw ce the
sample Quantitation Limt (Q). The Q. for benzene in sanple
SAA11 is 11 ug/kg and for sanple SAA12 is 12 ug/kg. The
val i dator reviews the M5/ MSD data and deternines that |aboratory
preci sion was acceptable. As a result, the validator estimates
(J) the positive benzene detects in the field duplicate sanples
only, on the Data Summary Tabl e, and notes the qualification and
justification in the Data Validation Menorandum The vali dator
al so notes that poor field precision my be due to a heterogenous
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matrix or a result of sanpling error

Conpound SAALL SAA12 RPD
Sanpl e Sanpl e Sanpl e Sanpl e
Conc. QL Conc. QL
(ug/ kg) (ug/ kg) (ug/ kg) (ug/ kg)
benzene 100 11 250 12 86
E. EXAWPLES

Exanple #2: (Q # both field duplicate sanple concentrations < 2X Q;
RPD > 50% Acceptabl e | aboratory precision)

Soi |l sanples SAA21 and SAA22 are field duplicates, anal yzed under
CLP SON OLMD3. 2, and they contain 50% and 52% sol i ds,
respectively. Sanple SAA21 has a detected concentration of
trichl orophenol of 690 ug/kg. Sanple SAA22 has a detected
concentration of trichlorophenol of 1220 ug/kg. The validator
determ nes that the RPD equals 56% The sanple Q@ for

trichl orophenol in sanple SAA21 is 660 ug/ kg based on 50% solids
and the sanple @ for sample SAA22 is 630 ug/ kg based on 52%
solids. The validator reviews the M5/ NMSD results and determnines
that | aboratory precision is acceptable. The validator notes that
both field duplicate results are between the sanple @ and twi ce
the sanple Q.. As a result, the validator uses professiona
judgnment to accept the trichlorophenol results in the field
duplicate sanples taking into consideration the increased
variability of data near the quantitation limt. The validator
notes in the Data Validation Menorandumthat field duplicate
preci sion was accept abl e.

Conpound SAA21 SAA22 RPD
Sanpl e Sanpl e Sanpl e Sanpl e
Conc. QL Conc. QL
(ug/ kg) (ug/ kg) (ug/ kg) (ug/ kg)
tri chl orophen 690 660 1220 630 56
0

Exanpl e #3: (One sanple concentration = ND;, One sanple concentration $
2X @Q.; Acceptable |aboratory precision)

Aqueous sanpl es SAA31 and SAA32 are field duplicates, analyzed
under CLP SON OLMD3. 2. Sanple SAA31 has a detected concentration
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of trichloroethene of 25 ug/L. Trichloroethene was not detected
in sanpl e SAA32. The validator notes that the positive

trichl oroethene detect in sanple SAA3l1 is greater than tw ce the
sample @ (10 ug/L). The validator reviews the M/ MSD data and
determ nes that |aboratory precision was acceptable. The
validator estimates (J) the positive trichloroethene detect in
sampl e SAA31 and estimates (UJ) the quantitation limt of the
trichl oroet hene non-detect in sanmple SAA32 on the Data Summary
Tabl e based on poor field precision. The validator notes the
qualification in the Data Validati on Menmorandum and al so suggests
that poor field precision may be due to sanpling error

Conpound SAA31 SAA32 RPD
Sanpl e Sanpl e Sanpl e Sanpl e
Conc. QL Conc. QL
(ug/L) (ug/L) (ug/L) (ug/L)
trichl oroet he 25 10 ND 10 NA
ne
E. EXAWPLES

Exanpl e #4: (One sanple concentration = ND; One sanple concentration <

2X @Q.; Acceptable |aboratory precision)

Soil sanples SAAA1l and SAA42 are field duplicates, anal yzed under
CLP SON OLMD3. 2, and they contai ned 90% and 85% sol i ds,
respectively. Sanple SAA4l has a detected concentration of

chl orobenzene of 19 ug/kg. Chlorobenzene was not detected in
sampl e SAAMA2. The validator notes that the positive chl orobenzene
detect is between the sanmple Q. and twice the sanple Q.. The
sample Q. for chlorobenzene in sanple SAA4l is 11 ug/kg and in
sampl e SAAA2 is 12 ug/kg. The validator reviews the M5/ MsD
results and determnes that RPD criteria were net for

chl orobenzene, indicating acceptable |aboratory precision. As a
result, the validator uses professional judgment to accept the
positive chl orobenzene detect in sanple SAAAl and to accept the
chl orobenzene non-detect in sample SAA42, taking into

consi deration the increased variability of data near the
quantitation limt. The validator reports the results on the Data
Sunmary Tabl e and notes this in the Data Validati on Menmorandum

Conpound SAA41L SAA4?2 RPD
Sanpl e Sanpl e Sanpl e Sanpl e
Conc. QL Conc. QL
(ug/ kg) (ug/ kg) (ug/ kg) (ug/ kg)
chl or obenzene 19 11 ND 12 NA
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Exanpl e #5: (Both duplicate concentrations $ 2X Q.; Poor field and
| aborat ory precision)

Soi |l sanples SAA34 and SAA35 are field duplicates, anal yzed under
CLP SON OLMD3. 2, and they contain 90% and 95% sol i ds,
respectively. Sanple SAA34 has a detected concentration of pyrene
of 1400 ug/ kg. Sanple SAA35 has a detected concentration of
pyrene of 3500 ug/kg. The validator calculates the Relative
Percent Difference (RPD) and determ nes that the RPD equals 86%
The validator notes that both results are greater than tw ce the
sample Q.. The sanple @ for pyrene in sanple SAA34 is 370 ug/kg
and the sanple @ for pyrene in sanple SAA35 is 350 ug/kg. The
val i dator reviews the M5/ MSD data for sanpl es SAA34 Ms/ MsD and
determ nes that the RPD for pyrene equals 61% The validator is
unable to determ ne the source of the inprecision since both the
lab and field precision were poor; therefore, the validator uses
prof essional judgnent to estimate (J) the positive pyrene detects
in all sanples associated with the sanple delivery group and
estimates (UJ) the quantitation limts for pyrene non-detects in
all samples associated with the sanple delivery group. The
validator reports the qualified data on the Data Summary Tabl e and
justifies the qualification in the Data Validati on Menorandum
The validator notes that the source of the inprecision cannot be
det er m ned.

Conpound SAA34 SAA35 RPD
Sanpl e Sanpl e Sanpl e Sanpl e
Conc. QL Conc. QL
(ug/ kg) (ug/ kg) (ug/ kg) (ug/ kg)
pyr ene 1400 370 3500 350 86

X. SENSI TIVI TY CHECK
A. OBJECTI VE

Al t hough nost CLP SOM do not incorporate the analysis of sensitivity
checks, many EPA nethods do require that a Method Detection Limt (MDL)
study be performed prior to sanple analysis and/or that a Laboratory
Fortified Blank (LFB) be analyzed at the time of sanple analysis. The ML
study generates statistically-based detection limts and can be used to
assess nethod sensitivity, |aboratory precision and method bias for

speci fic compounds within an analytical nethod on a specific instrument and
colum. An LFB, a type of Laboratory Control Sample, is a reagent bl ank
spi ked with several or all of the target conpounds at or below their
gquantitation limts. LFB data can be used to assess |aboratory sensitivity
and bias for specific compounds at the quantitation limt within an

anal yti cal nethod on a specific instrunent and columm at the tine of sanple
preparation and analysis. To determi ne sanple qualification, the MDL study
is evaluated prior to the LFB data.

Region | routinely uses MDL studies as a pre-qualification check to verify
the | aboratory's ability to neet the technical specification/nethod
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requirements prior to contract award and field sample receipt. Region |

al so routinely includes LFB anal yses to docunent the nethod sensitivity and
bi as associated with the day-to-day preparation and analysis of field

sampl es.

B. CRITER A

The Region I, EPA-NE Data Validation Functional Quidelines for Evaluating
Envi ronnment al Anal yses should be used to validate all Region I Oganic
data. The CLP-Volatil e/ Sem vol atile method QC acceptance criteria listed
i n Appendices A and B should be used as the default criteria when none
exist for the Volatile/Semvolatile analytical nethod utilized and when
simlar QC paraneters are required by the non-CLP net hod and accept ance
criteria have not been specified. Deviations, nodifications or non-CLP
nmet hod-speci fic QC acceptance criteria may be used but must be explicitly
defined in tabular format in the site-specific EPA approved QAPj P/ SAP or
amendnent to the QAPj P/ SAP

1. Method Detection Limt (ML) Study

a. The nethod detection limt (MDL) for each conpound of interest mnust
be established in accordance with the specified nethod and the Code
of Federal Regul ations (40 CFR Part 136, App. B). A mininum of seven
replicates nust be analyzed for each matrix of interest.

b. Surrogates and internal standards nust be spiked into each MDL sanple
as specified in the nethod. Internal standard area counts and
retention times nust neet nethod QC acceptance criteria. Recoveries
and RSDs for surrogates and target conpounds nust neet the criteria
specified in the method. |If the nmethod does not specify recovery
and/or replicate Y=SD criteria, then the ¥RSD for the seven
replicates should be I ess than or equal to 25% and the mean recovery
for target conpounds and surrogates shoul d be between 80-120%

c. Sanpl es must be anal yzed on the sane instrunment under the same
conditions (trap, colum, tenperature program amount of sanple
purged, etc.) as was used for the MDL study.

1. d. The MDL study nust be perfornmed within one year prior to the start of
the preparation and/or analysis of the sanples.

e. The MDL for each conpound nust be | ess than or equal to that
conpound' s net hod-required quantitation limt.

2. Laboratory Fortified Bl ank (LFB)

a. Verification of |aboratory accuracy at the quantitation |eve
requires the routine analysis of an LFB spiked with target conmpounds
at the quantitation limt and, internal standard and surrogate
conpounds spi ked at the concentrations specified in the nethod. The
stock solution used for spiking the LFB nust be prepared froma
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source other than the source used for preparing the initial and
continuing calibration standards.

b. One LFB containing all the target conmpounds at the quantitation limt
must be anal yzed i nmedi ately prior to sample analysis but after
i nstrument tuning and calibration. Subsequently, an LFB nust be
anal yzed every 12 hours. One LFB nmust be extracted with each sample
delivery group of semvolatile sanples, or whenever senivolatile
sampl es are extracted, whichever is nore frequent.

c. Method QC acceptance criteria nmust be net for surrogates, interna
standards and target compounds. |If the nethod does not specify
recovery QC acceptance criteria for the LFB, then the recovery for
target conmpounds shoul d be between 60-140% Surrogate conpounds and
i nternal standards for the LFB nmust neet validation criteria as per
Sections VI and VIl of this docunent.
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EVALUATI ON' D. ACTI ON

Sensitivity Check

C. EVALUATI ON

D. ACTI ON

Qualification of data should be
based on an conbi ned eval uati on
of both the MDL study and LFB
results. To determ ne appropriate
sampl e qualification, the MOL
study shoul d be eval uated first
and then the LFB results.

Met hod Detection Limt (ML)
St udy

a. Verify that the MDL study was
generated in accordance wth
the method and 40 CFR Part 136
App. B, and that a m ni nrum of
seven replicates for each
matri x of interest were
prepared and anal yzed

b. Verify that internal standard
area counts and retention
times nmeet nethod QC
acceptance criteria.

Al potential inpacts on the
sampl e data resulting fromLFB
and/ or MDL study anonalies shoul d
be noted in the Data Validation
Menorandum  The val i dator shoul d
al so docunment and justify al
techni cal deci sions made based on
prof essi onal judgnent in the Data
Val i dati on Menor andum

Met hod Detection Limt (ML)
St udy

a. If the required MDL study was
not performed at all or was
not performed according to the
CFR criteria, then the
val i dator shoul d eval uate the
LFB data, if available, to
determ ne the action to be
taken. See Tabl es VOAN SV-X-1,
VQA/ SV- X- 2, and VQA/ SV- X- 3.

If no LFB data are avail abl e,
then the validator should use
pr of essi onal judgnment to
assess the inpact of

anal ytical sensitivity on data
quality.

b. If internal standard area
counts and/or retention tines
do not neet nethod QC
acceptance criteria, then the
val i dator should follow the
gui dance provided in Section
VOA/ SV-VI | .

VOA/SV-X-4
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Sensitivity Check

EVALUATI ON

ACTI ON

c. Conpare all seven
replicates of the MDL study
to verify that the 9RSD for
each surrogate and target
conpound is |l ess than or
equal to 20%

Conpare all seven replicates
of the MDL study to verify
that the mean recovery for
each target and surrogate
conpound is within 80-120%

c. If the MDL target and
surrogat e conpound %RSD
criteria are exceeded, then
the validator should
eval uate initial
cal i bration 9%RSDs to assess
i nstrument precision and
linearity. The validator
shoul d use prof essi ona
judgnment to assess the
i npact of |aboratory
preci sion on anal yti cal
sensitivity and data
quality.

If the mean percent recovery
for a target or surrogate
conpound is greater than 120%
then the validator shoul d:

- Use professional judgment
to estimate (J) positive
detects for that conpound
in all sanples assocl ated
with that MDL study, taking
into consideration the LFB
results.

- Accept the non-detects.

I f the mean percent recovery
for a target or surrogate
conpound is | ess than 80% but
greater than or equal to 10%
then the validator shoul d:

- Use professional judgment
to estimate (J) positive
detects for that conpound
in all sanples assocl ated
with that MDL study, taking
into consideration the LFB
results.

- Use professional judgment
to estimate (UJ) the non-
detects for that conpound
in all sanples assocl ated
with that MDL study, taking
into consideration the LFB
results.

I f the mean percent recovery
for a target or surrogate
conpound is |l ess than 10%
then the validator should
estimate (J) positive detects
for that conpound and reject

VOA/SV-X-5
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Sensitivity Check

EVALUATI ON

ACTI ON

*1.

e. Check and recal cul ate the
YRSDs and % recoveries for
at |east three conpounds
per MDL study. Verify that
t he recal cul at ed val ues
agree within = 10% of the
reported results.

Verify that the sanples were
anal yzed on the same
instruments and under the sane
conditions (trap, colum,

t emperature program anount of
sampl e purged, etc.) as was
used for the MDL study.

Conpare the date of the MDL
study to the dates of all
associ at ed sanpl e anal yses to
verify that the MDL study was
performed within one year of
the start of the first sanple
prepared and/or analyzed in

t he sanpl e delivery group

If any transcription and/or
calculation errors are
detected, performa nore
conprehensive review to
determ ne the magnitude of
the problem If the
problemis extensive, the
val i dator shoul d have the

| aboratory requantitate and
resubmit all corrected raw
data and forms. |If a

di screpancy remai ns

unresol ved, the validator
nmust use prof essi ona

j udgnent to decide which
val ue is accurate. Under

t hese circunstances, the
val i dator may determ ne
that the sample data should
be qualified or rejected.

A di scussion of the
rationale for data
qualification and the
qualifiers used shoul d be
docunented in the Data

Val i dati on Menor andum

If the sanples were not

anal yzed on the same

i nstruments or under the sane
conditions as the MDL study,
then the validator should
contact the | aboratory to
obtain the correct NMDL study.
If an acceptable MDL study is
unavai |l abl e, then the
val i dat or shoul d eval uate the
LFB data. |If no LFB data are
avail abl e, then the validator
shoul d use prof essi ona
judgnent to assess the inpact
of analytical sensitivity on
data quality.

If the MDL study was not
submitted or was not perforned
wi thin one year of the start
of preparation and/or anal ysis
of the first sanple in the
SDG then the validator should
contact the |l aboratory to
obtain a current MDL study.

If an acceptable MDL study is
unavai l abl e, then the
val i dat or shoul d eval uate the
LFB data. |If no LFB data are
avail abl e, then the validator
shoul d eval uate the

VOA/SV-X-6
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Sensitivity Check

C. EVALUATI ON

ACTI ON

1.

h. Verify that all MLs are
| ess than or equal to the
met hod- r equi r ed
guantitation limts.

If the LFB criteria are not net,
then | aboratory performance
related to nethod bias and

met hod/ i nstrument sensitivity is
guest i onabl e.

Laboratory Fortified Bl ank
(LFB)

a. Check the standards
preparation logs to verify
that the stock standard used
to prepare the LFB was from a
source i ndependent fromthe
initial and continuing
cal i bration standards.

b. Verify that an LFB was
prepared and/or anal yzed at
the correct frequency and that
it was spiked with the correct
conpounds at their
guantitation limts.

c. Verify that the reported
recoveries for all LFB spike
conpounds are within the
met hod QC acceptance criteria.

h. If the MDL study reveal s
that a target conpound has
a detection limt greater
t han the met hod-required
gquantitation limt, then
t he validator should
eval uate the LFB data. |If
no LFB data are avail abl e,
then the validator shoul d:

i. Elevate the quantitation
limt for that target
conpound in all sanples
associ ated with that ML
study to the | owest
concentration calibration
standard anal yzed or to the
| aboratory-reported ML,
whi chever is higher.

ii. Estimate (J) positive
detects which were bel ow
the el evat ed
gquantitation limt for
that target compound in
all samples associ ated
with that MDL study.

Laboratory Fortified Bl ank
(LFB)

If the LFB was not prepared
from a source independent from
the initial and continuing

cal i bration standards, then
the | aboratory performance
related to method bias and

met hod/ i nstrument sensitivity
i s questionable. The validator
shoul d revi ew ot her
calibration verification
checks, i.e., PES analyses to
ensure calibration accuracy.
Pr of essi onal judgnment shoul d
be used to quality sanple
gquantitation limts.

If an LFB anal ysis was not
performed or the LFB was not
anal yzed for the correct
conpounds at the proper
frequency and concentration
then the validator should use
pr of essi onal judgnment to
assess the inpact of

anal ytical sensitivity on data
quality.

VOA/SV-X-7
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Sensitivity Check

EVALUATI ON

ACTI ON

2. C.

Conti nued from above.

If any of the LFB
conpound recoveries are
out si de the method QC
acceptance criteria,
then the LFB results
shoul d be used to
qualify sanple data for
the specific conmpounds
that are included in the
LFB sol ution. The
val i dat or shoul d use

pr of essi onal judgnment to
qualifé sanpl e data for
non- LFB compounds,
taking into account the
conpound' s chem ca

cl ass, compound recovery
efficiencY, and any

anal yti cal problens

hi storically associated
wi th the conmpound or
that were encountered by
the | aboratory.

If an LFB compound
recoverK is greater than
140% then the validator
shoul d:

Estimate (J) the

af f ect ed conpound when
detected in any sanple
associ ated with that LFB
to indicate potential

hi gh bi as.

Accept the quantitation
limt of the affected
conpound in any sanple
associated wi th that
LFB.

If nore than half of the
LFB conmpound recoveri es
are greater than 140%

t hen the val i dator
shoul d:

Estimate (J) all
positive detects in al
sanmpl es associated with
that LFB to indicate
potential high bias.

Accept all quantitation
limts for non-detects
in all sanples
associated with that
LFB.

If an LFB comnpound
recovery is | ess than

VOA/SV-X-8

DRAFT 12/96



PART 11-VOA/SV Sensitivity Check

C. EVALUATI ON D. ACTI ON

2. c. Continued from above. 2. c. v. If nore than half of the
LFB conmpound recoveri es
are | ess than 60% but
greater than or equal to
10% then the validator
shoul d:

- Estimate (J) all
positive detects in all
sanmpl es associated with
that LFB to indicate
potential |ow bias

n

- Estimate (W) all
gquantitation limts for
non-detects in all
sampl es associated with
that LFB to indicate

potential |ow bias.

Vi . If an LFB conpound
recovery is less than
10% then the validator
shoul d:

- Estimate (J) the
af f ect ed conpound when
detected in any sanple
associ ated with that LFB
to indicate potential
| ow bi as.

- Reject (R the
quantitation limt of
the affected conmpound in
any sanpl es associ ated
with that LFB to
indicate that the data
are unusabl e due to the
possibility of false
negati ves.

vil. If nore than hal f of the
LFB conmpound recoveri es
are less than 10% then
t he validator shoul d:

- Estimate (J) all
positive detects in all
sanmpl es associated with
that LFB to indicate
potential |ow bias.

- Reject (R the
gquantitation limts for
all non-detects in all
sanmpl es associated with
that LFB to indicate
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C. EVALUATI ON D. ACTI ON

2. c. Continued from above. 2. c. viii. If nore than hal f of
t he LFB conpound
recoveries are
outside the nethod QC
acceptance limts in
one LFB, where sone
recoveries are | ow
and some recoveries
are high, then the
val i dator should use
pr of essi onal judgnent
to qualify or reject
a particular
conpound, cl ass of
conpounds or the
entire fraction for
sanpl es associ at ed
with that LFB

i X. Action on non-
conpl i ant surrogate
recoveries should
foll ow t he gui dance
provided in Section
VOA/ SV- VI .

Pr of essi onal j udgnent
shoul d be used to
eval uate the inpact
that a non-conpli ant
LFB surrogate
recovery has on the

* d. Check and recal culate the % sampl e data
recovery for at |east one
conpound per LFB fraction. X. Action on non-conpliant
Verify that the recal cul ated i nternal standard areas
val ue agrees within = 10% of shoul d foll ow t he
the reported result. gui dance provided in
Section VII.

Pr of essi onal j udgnent
shoul d be used to

eval uate the inpact that
non-conpl i ant LFB

i nternal standard areas
have on the sanpl e data.

d. If any transcription and/or
cal cul ation errors are
detected, performa nore
conprehensi ve review to
determ ne the nmagnitude of the
problem |If the problemis
extensive, then the validator
shoul d have the | aboratory
requantitate and resubmt all
corrected raw data and fornmns.
If a discrepancy remains
unresol ved, the validator nust
use professional judgnent to
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* Note: The follow ng subsections are applicable only to a Tier

111
val i dati on:

dat a

Cle C2a C2d

Tabl e VOA/ SV- X- 1:

QUALI FI CATI ON OF ORGANI C ANALYTES BASED ON MDL STUDY RESULTS

Sanpl e Mean % Recovery
Resul ts
%Rec < 10% 10% # %Rec < 80% 80% # %Rec # 120% o%Rec > 120%
Det ect s J Pr of essi onal A Pr of essi onal
Judgnent * Judgnent *
Non- Det ect s R Pr of essi onal A A
Judgnent *
% RSD
Sanpl e
Resul ts > 25% # 25%
Det ect s Pr of essi onal Judgment **
Non- det ect s Pr of essi onal Judgment **

* Taking into consideration

LFB resul ts.
** Taking into consideration

initial calibration %RSDs.

Tabl e VOA/ SV- X- 2:

QUALI FI CATI ON OF ORGANI C ANALYTES BASED ON LFB* RECOVERI ES WHERE:
# ONE-HALF OF LFB COVPOUNDS QUTSI DE UPPER OR LONER ACCEPTANCE LIM TS

Sanpl e %Recovery
Results
Rec < 10% [ 10% # YRec < 60% | 60% # WRec # 140% | YRec > 140%
Det ects J A J
Non- R uJ A A
detects
* LFB = Laboratory fortified blank spiked with several or all of the method

target conmpounds at or below the quantitation limt.

VOA/SV-X-11
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Tabl e VOA/ SV- X- 3:

QUALI FI CATI ON OF ORGANI C ANALYTES BASED ON LFB* RECOVERI ES WHERE:
> ONE-HALF OF LFB COVPOUNDS OUTSI DE UPPER OR LOAER ACCEPTANCE LIM TS **

Sanpl e Y%Recovery
Results
URec < 10% | 10% # %Rec < 60% | 60% # %Rec # 140% | “Rec > 140%
Al Detects J J A J
Al l Non- R uJ A A
detects

LFB = Laboratory fortified bl ank spiked with several or all of the nethod
target conmpounds at or below the quantitation limt.

Prof essi onal judgment shoul d be used when a conbi nati on of | owrecoveries and
hi gh recoveries are obtai ned.

EXAMPLES

Exanpl e #1: (Low LFB recoveries for several conpounds)

Low concentration water sanples were anal yzed under CLP SONOLCO2. 1
and, therefore, no MDL study was required. LFB conmpounds, benzene,
carbon tetrachloride, an trichl oroethene recovered below
acceptance criteria but greater than 10% (22% 40% and 38%
resBect ively). The validator estimates (J) the positive benzene,
carpbon tetrachloride, and trichl oroethene detects in all the field
sanpl es associated with the LFB to indicate potential |ow bias and
estimates (W) the quantitation limts for the benzene, carbon
tetrachloride, and trichloroethene non-detects in all the field
samples associated with the LFB to indicate a decrease in
sensitivity and the possibility of fal se negatives. The validator
reports the qualified results on the Data Summary Tabl e and notes
this in the Data Validati on Menorandum

Exanpl e #2: (H gh LFB recoveries for two conpounds; Low internal standard
area counts)

Low concentration water sanples were anal yzed under CLP SONOLCO2. 1
and, therefore, no MDL study was required. LFB conpounds 1, 2-
di chl or opr opane and t etrachl or oet hene recover ed out si de t he upper QC
acceptance criteria (160%and 200% respectively). The IS area for
chl orobenzene-d5, in the LFB sanple and in all field sanples
associated with the LFB, was reported below the QC acceptance
criteria but greater than 20% of the continuing calibration IS
response. Since all anal ytes associated with the I'S chl or obenzene-
d5 were estimated (J or W indicating a potential high bias)
previously in all affected sanples due to the low IS area counts,
the validator notes the high LFB recoveries in the Data Validation
Menor andum but t akes no additional action on the Data Summary Tabl e.

Exanpl e #3: (Low MDL recoveries for LFB compounds; Acceptable LFB
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results)

E. EXAMPLES

The anal ytical nethod used for sanple analysis did not specify QC
acceptance criteria for the ML study. The validator uses the
default criteria for mean % recoveries (80-120% and %SDs to
evaluate the MDL data. The MDL study submtted by the | aborat or?/
did not neet the default MDL recovery criteria for styrene and vin
chloride (55% and 32% respectively). The validator exam nes the
LFB data submitted with the field sanple results and determ nes t hat
all LFB method QC acceptance criteria were net including styrene and
vinyl chloride. The validator accepts the field sanple data based
on the acceptable LFB results and notes the |l ow MDL recoveries in
the Data Validati on Menorandum

Exanple #4: (H gh LFB recoveries for two conmpounds; H gh MDL 9RSDs for
two comnpounds)

The anal ytical nethod used for sanple analysis did not specify QC
acceptance criteria for the ML study. The validator uses the
default criteria for mean % recoveries (80-120% and % RSDs to
evaluate the MDL data. The MDL study submitted by the | aboratory
did not nmeet default (25% 9RSD criteria for benzene and
et hyl benzene (34%and 36% respectively). The validator reviews the
initial calibration %RSDs and determines that benzene and
et hyl benzene net the initial calibration %RSD acceptance criteria.

In addition, the analytical nethod used did not specify @C
acceptance criteria for the LFB. The validator uses the default

recovery criteria of 60-140%to eval uate LFB results. The validator

examnes the LFB submtted with the analytical results and
determ nes that benzene and ethyl benzene al so exceeded the LFB %
recovery criteria of 140% (164%and 170% respectively). Since the
initial calibration %RSDs were acceptable, the high MOL %RSDs were
not utilized to qualify sanple data. Based upon the LFB recoveri es,

the validator uses professional judgnent to estimate (J) the
positi ve benzene and et hyl benzene detects to i ndi cate potential high
bias for these two conpounds and accept the quantitation limts for

benzene and et hyl benzene non-detects in all field sanpl es associ at ed
with the LFB. The validator reports the qualified results on the
Data Summary Tabl e and notes the sanple qualifications in the Data
Val i dati on Menor andum
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XI. PERFORVANCE EVALUATI ON SAMPLES/ ACCURACY CHECK

A. OBJECTI VE

Data for Performance Evaluation Sanples (PESs) are generated to provide
i nformati on on the overall accuracy and bias of the anal ytical nethod and on
| aboratory performance. PESs are evaluated for false negatives, false
positives, and i naccurate target conpound quantitation. |In general, the nost
serious problema PES can expose is the failure of the | aboratory to properly
detect and identify a PES conpound. This failure is known as a false
negati ve. Fal se negatives significantly increase the "uncertainty”
surrounding any site decisions nade concerning the "cleanliness" or
contam nation present at a site. A second problemreveal ed by PES anal ysis
is the laboratory's erroneous detection of target and non-target conmpounds
that were not spiked into the PES, otherw se known as fal se positives. False
positives should always be evaluated in conjunction with blank data to
ascertain the probabl e source(s) of contam nation.

Finally, the PES provides information on the magnitude and direction of
guantitative bias for the entire |aboratory method, including sanple
preparation (extraction and cleanup) and analysis (chromatography and
calibration). Sanple data that are biased high or | ow can potentially inpact
site decisions, especially when sample data have target conpound
concentrations at or near project action |evels.

Ideally, a PES is conprised of the sane matrix as the field sanples being
eval uated. However, for many matrices (i.e., soil) PESs are not avail able.
In these situations, a PES of another matrix (i.e., water) may be anal yzed
with the field sanples to assess |aboratory performance on the "anal ysis"
portion, even though |aboratory performance on the "sanple preparation”
portion cannot be assessed. The validator should use professional judgnent
when eval uati ng sanpl es of one matrix using PES data from another matri x.

B. CRTER A
1. Zero Blind Perfornmance Eval uati on Sanpl es

A Zero Blind PESis a quality control sanple that is of a conposition and
concentration known to the | aboratory.

A Laboratory Control Sanple (LCS) is a Zero Blind PES which is often used
by the laboratory as an internal quality control check of analytical
accuracy and net hod bi as.

An LCS containing several or all of the target conmpounds spiked at

concentrations at or below their quantitation limts is called a
Laboratory Fortified Blank (LFB). Refer to Section X for additional LFB
gui dance.

a. An LCS is required by some EPA nethods and certain CLP SO. The
frequency, concentration, acceptance criteria and corrective actions
for LCS anal ysis should be stated in the nmethod, Sanpling and Anal ysis
Plan (SAP) or the Quality Assurance Project Plan (QAPj P) and shoul d
support the DQ0s of the project. The LCS should be prepared in the
proper matrix for each parameter at the concentration |evel and
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frequency required in the EPA-approved project SAP, QAP P, and/or
met hod. The LCS nmust contain one or nore target conpounds. The LCS
nmust be prepared and anal yzed concurrently with field sanpl es cont ai ned
in the sanple delivery group.

1. b. The percent recoveries for LCS conmpounds nust be within the method QC
acceptance criteria.

c. Surrogate compounds and internal standards for the LCS nust neet
validation criteria as per Sections VI and VII of this docunent.

2. Single Blind Performance Eval uati on Sanpl es

A Single Blind PES is a quality control sanple that is of a conposition
and concentration not known to the |aboratory, but the sanple is
identified to the | aboratory as a PES.

A Single Blind PES may be submitted with a sanple delivery group to assess
met hod bias, |aboratory performance and to evaluate data quality. A
Single Blind PES nmay also be submtted for analysis prior to sample
shipnent to prequalify a laboratory for a specific matrix and/or
par anet er .

a. The latest revision of the EPA Region | Performance Eval uati on Program
Qui dance, requires that a Single Blind or Double Blind PES be sent with
each sanple delivery group (20 sanples or less) that is sent to a
| abor at ory. A PES is required for each matrix, paraneter, and
concentration |evel unless an EPA or non-EPA PES does not currently
exist for that particular matrix, paraneter, or concentration |evel.

The PE Programapplies to the Superfund programi ncl udi ng EPA Fund- | ead
and PRP/ Federal Facility Oversight Projects. In addition, the PE
Program applies to Fund-lead projects perforned by States under
Cooperative Agreenments and other Federal Agencies under |nteragency
Agreenments. The PE Program al so applies to Non-Fund-

| ead Superfund projects undertaken by potentially responsible parties.
The PE Program al so applies to Non-Superfund Prograns.

EPA-provided PE sanples are available for certain categories of
Superfund work as specified in the |latest revision of the EPA Reqgion |
Performance Evaluation Program Cuidance. The EPA Performance
Eval uati on Chem st provides the current |ist of EPA-provided PE sanpl es
upon request. For those categories of Superfund work that do not have
access to EPA-provided PE sanples and for all Non-Superfund program
work scientifically defensible PE sanples should be obtained from
commer ci al vendors.

b. Acceptance criteria for EPA PESs are statistically-derived by the
Anal yti cal Operations Center under the QATS contract. Tabul ated report
forms for EPA PESs nust be submitted to the Region | OEME-QA Unit for
scoring at the tine of data validation, in accordance with the | atest
revision of the EPA Region | Performance Eval uation Program Gui dance.

c. True values and QC acceptance criteria for all non-EPA PESs shoul d be
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provided by the manufacturer and these acceptance criteria nust be
fully docunented and nust be scientifically defensible.

d. Surrogate conmpounds and internal standards for EPA and non- EPA Single
Bl i nd PE sanpl es nust neet validation criteria as per Sections VI and
VIl of this docunent.

3. Doubl e Blind Perfornmance Eval uati on Sanpl es

A Double Blind PES is a quality control sanple that is of a composition
and concentration not known to the l|aboratory and the sample is not
identifiable as a PES nor is it identified to the |laboratory as a PES

A Doubl e Blind PES may be submitted with a sanple delivery group, inlieu
of a Single Blind PES, to assess nethod bias, |aboratory performance and
to evaluate data quality.

a. The use of Double Blind PESs is dictated by the project DQ0s and shoul d
be docunented in the EPA-approved SAP and/ or QAP P.

b. True val ues and acceptance criteria for Double Blind PESs nmust be fully
docunented and must be scientifically defensible.

c. Surrogate conmpounds and internal standards for EPA and non- EPA Doubl e
Bl i nd PE sanpl es nust neet validation criteria as per Sections VI and
VIl of this docunent.

C. EVALUATI ON D. ACTI ON
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PE Samples/Accuracy Check

EVALUATI ON

D. ACTI ON

Zero Blind PES - LCS

Verify that an appropriate LCS

sampl e (correct paraneter
concentration |evel, target
conpounds and matrix) was
prepared and anal yzed at the
requi red frequency for each
sampl e delivery group in
accordance with the EPA
approved project SAP, QAP P
and/ or net hod.

Verify that the required LCS
results are provided for each
sampl e delivery group

Al potential inpacts on the sanple
data resulting from perfornmance
eval uati on sanpl e anomal i es shoul d
be noted in the Data Validation
Menorandum  The val i dator shoul d
al so docunment and justify al
techni cal deci sions made based on
prof essi onal judgnent in the Data
Val i dati on Menor andum

1. Zero Blind PES - LCS

a. If an appropriate LCS was not
anal yzed at the required
frequency for the correct
par ameters, concentration
| evel s, target conpounds or
matri ces, then the validator
shoul d use prof essi ona
judgnment to determine if the
sampl e data shoul d be
qualified or rejected.

b. If the required LCS results
were not submitted for each
sampl e delivery group, then
t he val i dator should contact
the | aboratory to obtain raw
data and tabul ated results.
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PART 11-VOA/SV

PE Samples/Accuracy Check

EVALUATI ON

ACTI ON

Verify that the reported
recoveries for all LCS
spi ke compounds are within
t he net hod QC accept ance
criteria.

Sanpl e data shoul d be
qgqualified based on the
nunber and type of
conpounds that recover
outside the nethod QC
acceptance criteria and
based on the degree that
conpound recoveri es exceed
the criteria.

If any of the LCS compound
recoveries are outside the
met hod QC accept ance
criteria, then the LCS
results shoul d be used to
qualify sanple data for the
speci fic compounds that are
i ncluded in the LCS
solution. Professiona

j udgnment should be used to
qualify sanple data for
non- LCS conpounds, taking
into account the compound's
chem cal class, compound
recovery efficiency, and
any anal ytical problens

hi storically associated

wi th the conpound or that
were encountered by the

| abor at ory.

If an LCS conpound
recovery is greater than
the upper limt of the
met hod QC accept ance
criteria, then the
val i dat or shoul d:

- Estimate (J) the
af f ect ed conpound when
detected in any sanple
associ ated with that LCS
to indicate potential
hi gh bi as.

- Accept the quantitation
limt of the affected
conpound in any sanple
associated wi th that
LCs.

If nmore than half of the
LCS conpound recoveri es
are greater than the
upper limt of the
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PART I1-VOA/SV PE Samples/Accuracy Check

C. EVALUATI ON D. ACTI ON

1. c. Continued from above. 1. c. iv. If an LCS conpound
recovery is less than
the lower limt of
the nmet hod QC )
acceptance criteria
but greater than or
equal to 10% then

t he val i dator shoul d:

- Estimate (J) the
af f ect ed conpound when
detected in any sanple
associ ated with that LCS
to indicate potential
| ow bi as.

- Estimate (W) the
quantitation limt of
the affected conmpound in
any sanpl e assocl at ed
with that LCS to
i ndi cate potential |ow
bi as.

v. If nore than half of the
LCS conpound recoveries are
less than the lower limt
of the nmethod QC acceptance
criteria but greater than
or _egual to 10% then the
val i dat or shoul d:

- Estimate (J) al

positive detects in all
sanmpl es associated with
that LCS to indicate
otential |ow bias
- stimate (UJ) all
gquantitation limts for
non-detects in all
sanmpl es associated with
that LCS to indicate

potential |ow bias.

Vi . If an LCS conpound
recovery is less than
10% then the validator
shoul d:

- Estimate (J) the
af f ect ed conpound when
detected in any sanple
associ ated with that LCS
to indicate potential
| ow bi as.

- Reject (R the
quantitation limt of
the affected conmpound in
any sanpl e assocl at ed
with that LCS to
indicate that the data
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PART 11-VOA/SV

PE Samples/Accuracy Check

EVALUATI ON

ACTI ON

1. C.

and internal
LCS.

Conti nued from above.

d. Eval uate surrogate conpounds
standards for the

viii.

If nore than hal f
of the LCS
conpound
recoveries are

| ess than 10%
then the validator
shoul d:

- Estimate (J) all
positive detects in
all sampl es
associated w th that
LCS to indicate

potential |ow bias.

- Reject (R the
guantitation limt
for all non-detect
in alT sanples
associated with that
LCS to indicate that
t he data are unusabl e
due to the
possibility of false
negati ves.

S
S

If nmore than half of the
LCS conpound recoveries
are outside the nethod
(C acceptance limts in
one LCS, where sone
recoveries are | ow and
some recoveries are

hi gh, then the validator
shoul d use professiona
judgment to qualify or
reject a particul ar
conpound, cl ass of
conpounds or the entire
fraction for sanples
associ ated with that

LCs.

Based upon the nunber
and type of conpounds
m squantified and a
review of the project
DQCs, the validator
shoul d use

prof essi onal | udgnent
to determne If the
data set for an
entire fraction or
paraneter i s unusable
and, therefore,
shoul d be rejected.
Rej ected data shoul d
be returned to the

| aboratory and
paynment deni ed.

d. Action on non-conpliant
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PART 11-VOA/SV

PE Samples/Accuracy Check

EVALUATI ON

ACTI ON

Check and recal cul ate the
percent recovery for at

| east one conpound per LCS
fraction. Verify that the
recal cul ated val ue agrees
within £ 10% of the
reported result.

e.

If any transcription and/or
calculation errors are
detected, performa nore
conprehensi ve review to
determ ne the nmagnitude of
the problem If the
problemis extensive, then
t he validator should have
the | aboratory requantitate
and resubmt all corrected
raw data and forms. |If a
di screpancy remains

unresol ved, the validator
nmust use prof essi ona

j udgnent to decide which
val ue is accurate. Under

t hese circunstances, the
val i dator may determ ne
that the sample data should
be qualified or rejected.
A di scussion of the
rational e for data
qualification and the
qualifiers used shoul d be
docunented in the Data

Val i dati on Menor andum
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PART 11-VOA/SV

PE Samples/Accuracy Check

EVALUATI ON

ACTI ON

Single Blind and Doubl e Blind
PESs

Verify that an appropriate
Single Blind or Double Blind
PES (correct paraneter
concentration |evel, target
conpounds and matrix) was

anal yzed at the required
frequency for each sanple
delivery group in accordance
with Region | PE policy and/or
t he EPA approved SAP and/ or

QAP P.

Verify that Single Blind PES
results are provided for each
sampl e delivery group in
accordance with Region | PE

policy.

Single Blind and Doubl e Blind
PESs

If arequired Single Blind or
Doubl e Bli nd PES was not

anal yzed at the required
frequency for the correct
par ameters, concentration

| evel s, target conpounds or
matri ces, then the validator
shoul d use prof essi ona
judgnment to determine if the
sampl e data shoul d be
qualified or rejected.

If the PES results were not
submitted for each sanple
delivery group, then the
val i dator shoul d contact the

| aboratory to obtain raw data
and/ or tabul ated results. |If
a PES was not submtted to the
| aboratory by the sanpler

then the validator should
contact the sanpler to confirm
the om ssion of a PES and
docunent that fact on the

wor ksheet and in the Data

Val i dati on Menor andum
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PART 11-VOA/SV

PE Samples/Accuracy Check

C. EVALUATI ON

ACTI ON

c. EPA PESs: |If the PES was
suppl i ed and scored by
Region | CEME-QA, theh the
Regi on | PES Score Report
muSt be evaluated to
det erm ne how nany of the
anal ytes met or eXceeded
PES acceptance criteria.

Evaluate the "TCL M SSES" to
assess t he Potentlal_for | ow
b|as|?nd fal se negative sanpl e
results.

I Evaluate the "TCL
CONTAM NANTS' and "TIC
CONTAM NANTS" in conjunction
with blank data to assess the
otential for high bias and
al se positive sanple results.

c. Region | EPA PESs

Note: PES results shoul d not
be qualified based on QC
sampl e data and shoul d not be
reported on the Data Summary
Table. Rather, PES results
shoul d be di scussed in the
Data Val i dati on Menorandum or
Tier | Validation Cover Letter
and PES Score Reports should
be attached as supporting
docunent ati on

Sanpl e. dat a shoul d be

qualified based on the nunber

and type of "TCL M SSES"

identified on the Region | PES

Score Report.

i. If a PES conpound i s not
identifi in the PES, then
the vali

- Estimate (J) the
af f ect ed cohpound when
detected in any sanple
associated with that PES
to indicate potential
| ow bi as.

- Reject (R the .
quantitation limt of
the affected conmpound in
anY sanpl e_assocl at ed
with that PES to
indicate that the data
are unusabl e due to the
possibility of false
hegat i ves.

c
ed
dat or shoul d:
t
e

ii. Based upon the chem ca
cl ass, the nunber of
conpounds that were not
identified, and a review
of the project DQCs, the
val i dat or shoul d use
pr of essi onal {udgnent to
determne if the data
set for an entire )
fraction or paraneter is
unusabl e and, therefore,
shoul d be rejected.

F@{ected data shoul d be

returned to the
| aboratory and paynent
deni ed.
Sanpl e data shoul d not be
qualified based on the nunber
and t¥Pe of "TCL CONTAM NANTS"
and "TlI C CONTAM NANTS'
identified on the Region | PES
Score Report al one.
i. If a TCL or TIC contam nant
is detected in the PES and
is also found in a bl ank
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PART 11-VOA/SV

PE Samples/Accuracy Check

EVALUATI ON

ACTI ON

c. Continued from above.

Eval uate the "TCL H TS" that

were msquantified to assess

the potential for high and/or
| ow bias in sanple data.

c. Continued from above.

Sanpl e data shoul d be
qualified based on the numnber
and type of msquantified
conpounds (Action Hi gh/Action
Low "TCL HHTS") identified on
the Region | PES Score Report.
Sanpl e data shoul d not be
qual i fied based on "Warni ng
Low War ni ng Hi gh" scores for
"TCL H TS

i. If any of the PES conpounds
do not neet PES acceptance
criteria, then the PES
results shoul d be used to
qualify sanple data for the
speci f1 ¢ conmpounds that are
i ncluded in the PES sanple.
Pr of essi onal j udgnent
shoul d be used to qualify
sampl e data for non-PES
conpounds taking into
account the conpound's
chem cal class, compound
recovery efficiency, and
anal yti cal problens
hi storically associated
wi th the conmpound or that
were encountered by the
| abor at ory.

ii. If a PES conpound is
scored in the "Action
H gh" category, then the
val i dat or shoul d:

- Estimate (J) the
af f ect ed conpound when
detected in any sanple
associ ated with that PES
to indicate potential
hi gh bi as.

- Accept the quantitation
limt of the affected
conpound in any sanple
associated wi th that
PES.

iii. If nore than half of the
PES conpounds are scored
in the "Action H gh"
category, then the
val i dat or shoul d:

- Estimate (J) all
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PART 11-VOA/SV

PE Samples/Accuracy Check

EVALUATI ON

ACTI ON

2. C.

Conti nued from above.

iv. |If a PES conpound is
scored in the "Action
Low' category, then
t he validator shoul d:

- Estimate (J) the
af f ect ed conpound when
detected in any sanple
associ ated with that PES
to indicate potential
| ow bi as.

- Reject (R the
quantitation limt of
the affected conmpound in
any sanpl e assocl at ed
with that PES to
indicate that the data
are unusabl e due to the
possibility of false
negati ves.

If nore than half of the
PES conpounds are scored in
the "Action Low' category,
then the validator shoul d:

- Estimate (J) all
positive detects in all
sampl es associated with
that PES to indicate
potential |ow bias.

- Reject (R the
quantitation limts f
all non-detects in al
sanmpl es associated with
that PES to indicate
that the data are
unusabl e due to the
possibility of false
negati ves.

or
|
t

If nmore than half of the
PES conpounds are scored
in the "Action" levels
in one PES, where sone
recoveries are | ow and
some recoveries are

hi gh, then the validator
shoul d use prof essi ona
judgnent to qualify or
reject a particul ar
conpound, cl ass of
conpounds or the entire
fraction for sanples
associ ated wi th that

PES.

Based upon the nunber
and type of conpounds
m squantified and a
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PART 11-VOA/SV

PE Samples/Accuracy Check

C

EVALUATI ON

ACTI ON

2.

C.

Conti nued from above.

Evaluate "TIC HTS" and "TIC
M SSES".

Eval uat e surrogate conpounds
and internal standards for the
EPA PES

Non- EPA PESs

If the PES was obtained froma
source ot her than Regi on

CEME- then the validator
shoul d use the vendor's
criteria to evaluate the PES
results. Confirmthat PES
acceptance criteria are fully
docunented and scientifically
def ensi bl e.

Eval uate the "PES COVPOUND

M SSES" to assess the

otential for |ow bias and

al se negative sanple results.

c. Continued from above.

Sanpl e data shoul d be
qualified based on the nunber
and type of "TIC HHTS" and
"TIC M SSES" identified on the
Region | PES Score Report.

i. If TICidentifications are
requi red by the method,
then the validator should
use professional judgnent
to qualify the sanple data
based upon entries in the
"TICHTS" and "TI C M SSES"
cat egori es.

Action on non-conpl i ant
surrogate recoverl es and
internal standard area counts
shoul d foll ow t he gui dance
rovided in Sections VI and
11, respectively.
Pr of essi onal judgnment shoul d
be used to eval uate the inpact
t hat non-conpl i ant EPA PES
surrogate recoveries and/ or
internal standard area counts
have on the sanpl e data.

Non- EPA PESs

I f the non- EPA PES accept ance

criteria are not fully

docunent ed and/ or

scientifically defensible,

then the validator should use

prof essi onal judgnment to
ualify or reject the sanple
at a.

Sanpl e data shoul d be
qualified based on the numnber
and type of "PES COVPOUND

M SSES" identified fromthe
vendor's acceptance criteria.

i. If a PES conpound i s not
identified in the PES, then
t he validator shoul d:

- Estimate (J) the
af f ect ed conpound when
detected in any sanple
associ ated with that PES
to indicate potenti al
| ow bi as.

- Reject (R) the
quantitation limt of
the affected conpound in
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PART 11-VOA/SV

PE Samples/Accuracy Check

EVALUATI ON

ACTI ON

d. Continued from above.

Eval uate the "PES COVWOUND
CONTAM NANTS" in conjunction
with blank data to assess the
potential for high bias and
fal se positive sanple results.

Eval uate the "PES COVWOUND

H TS" that were msquantified
to assess the potential for
hi gh and/or | ow bias in sanple
results.

d. Continued from above.

ii. Based upon the chem ca
cl ass, the nunber of
conpounds that were not
identified, and a review
of the project DQCs, the
val i dator shoul d use
pr of essi onal judgnment to
determine if the data
set for an entire
fraction or paraneter is
unusabl e and, therefore,
shoul d be rejected.

Rej ected data shoul d be
returned to the

| aborat ory and paynent
deni ed.

Sanpl e data shoul d not be
qualified based on the numnber
and type of "PES COVPOUND
CONTAM NANTS" identified from
t he vendor's acceptance
criteria alone.

i. If a PES COVPOUND
CONTAM NANT is detected in
the PES and is al so found
in a blank, then the
val i dator shoul d eval uate
and qualify sanple data
based upon bl ank
contam nation in accordance
with Section V.

ii. If a PES COVWPCOUND
CONTAM NANT i s detected
in the PES but is not
present in any bl ank
then that interference
is specific to the PES
and does not i npact
sanpl e dat a.

Sanpl e data shoul d be

qualified based on the numnber

and type of msquantified "PES

COVPOUND HI TS identified from

t he vendor's acceptance

criteria.

i. If any of the PES conpounds
do not neet acceptance
criteria, then the
val i dat or shoul d use the
PES results to qualify
sampl e data for the
speci fic conmpounds that are
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PART 11-VOA/SV

PE Samples/Accuracy Check

EVALUATI ON

ACTI ON

d. Continued from above.

d. Continued from above.

If a PES conpound
recovery is outside the
upper limt of the
vendor's docunent ed
acceptance limts (Note:
The validator should
confirmthat the
vendor's accept ance
limts are calcul ated as
plus and m nus three

st andard devi ati ons from

the nean, simlar to
EPA- PES "Acti on
Limts".), then the

val i dat or shoul d:

Estimate (J) the

af f ect ed cohpound when
detected in any sanple
associ ated with that PES
to indicate potenti al

hi gh bi as.

Accept the quantitation
limt of the affected
conpound in any sanple
associated wi th that
PES.

If nmore than half of the
PES conmpound recoveri es
are outside the upper
[imt of the vendor's
docunent ed accept ance
[imts (See note above
Section 2.d.ii), then
the validator shoul d:

positive detects in a

Estimate (J) all |
i

sanpl es associated with
a

that PES to indicate
potential high bias.
Accept all quantitation

limts for non-detects
in all sanples

associ ated with that
PES.

If a PES conpound
recovery is outside the
lower I1mt of the
vendor's docunent ed
acceptance limts (See
not e above, Section
2.d.ii), then the
val i dat or shoul d:

Estinmate (J) the
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C. EVALUATI ON D. ACTI ON

2. d. Continued from above. 2. d. Continued from above.

v. If nore than half of the
PES conpound recoveries are
outside the lower limt of
t he vendor's document ed
acceptance limts (See note
above, Section 2.d.ii),
then the validator shoul d:

- Estimate (J) all
positive detects in al
sanmpl es associated with
that PES to indicate
potential |ow bias.

- Reject (R the
quantitation limts f
all non-detects in a
sanmpl es associated with
that PES to indicate
that the data are
unusabl e due to the
possibility of false
negati ves.

Vi . If nmore than half of the
PES conpound recoveri es
are outside the vendor's
docunent ed accept ance
[imts in one PES (See
not e above, Section
2.d.ii), where sone
recoveries are | ow and
some recoveries are
hi gh, then the validator
shoul d use prof essi ona
judgnent to qualify or
reject a particul ar
conmpound, cl ass of
conpounds or the entire

1  Eval uate surrogate conmpounds fraction for sanples
and internal standards for the associ ated wi th that
non- EPA PES. PES

vii. Based upon the nunber

and type of conpounds
m squantified and a
review of the project

, the validator
shoul d use prof essi ona
judgnment to determine if
the data set for an
entire fraction or
paraneter i s unusable
and, therefore, should
be rejected. Rejected
data shoul d be returned
to the | aboratory and
paynment deni ed.

I Action on non-conpliant
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PE Samples/Accuracy Check

EVALUATI ON

ACTI ON

e. Determ ne what percentage
of PES anal ytes were bel ow
or above PES accept ance
criteria.

Check and recal cul ate the
anal yti cal concentrations for
at | east one compound per PES
fraction. Verify that the
recal cul ated val ue agrees
within £ 10% of the reported
result.

e. If nore than half of the
PES conpounds are high or
low, then the validator
shoul d check the raw data
and/ or contact the
| aboratory to verify that
t he PE sanpl e was prepared
according to the PE
instructions (if
applicable). Check also
that the appropriate PE
instructions (for that PE
concentration |level) were
sent to the |aboratory.

If any transcription and/or
calculation errors are
detected, performa nore
conprehensi ve review to
determ ne the nagnitude of the
problem If the problemis
extensive, then the validator
shoul d have the | aboratory
requantitate and resubmt all
corrected raw data and forns.
If a discrepancy remains
unresol ved, the validator nust
use professional judgnent to
deci de which value is
accurate. Under these

ci rcunst ances, the validator
may determ ne that the sample
data should be qualified or
rejected. A discussion of the
rationale for data
qualification and the
qualifiers used shoul d be
docunented in the Data

Val i dati on Menor andum

i. If corrected data reports
affect the original results
reported on the initial EPA
PES score report, then the
val i dat or shoul d resubmt
the corrected PES results
to Region | CEME-QA for a
PES rescore. Sanple data
shoul d be reeval uated and
requal i fied based on the
corrected PES dat a.

ii. If corrected data
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* Note: The follow ng subsections are applicable only to a Tier IlIl data
val i dati on:
Cle C2e C2f
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Tabl e VOA/ SV-XI - 1:

QUALI FI CATI ON OF | NDI VI DUAL ORGANI C ANALYTES BASED ON LCS RECOVERI ES WHERE:
# ONE-HALF OF LCS COVPOUNDS QUTSI DE UPPER OR LONER ACCEPTANCE LIM TS

% Recovery
Sanpl e
Resul t s %ec < 10% | 10% # %Rec < LL LL # %Rec # UL %Rec > UL
Det ects J A J
Non- det ect s R uJ A A
LL - Lower Limt of method QC acceptance criteria

UL - Upper Limt of method QC acceptance criteria

Tabl e V/ SV-XI - 2:

QUALI FI CATI ON OF ORGANI C ANALYTES BASED ON LCS RECOVERI ES WHERE:
> ONE-HALF OF LGS COVPOUNDS OUTSI DE UPPER OR LOAER ACCEPTANCE LIM TS *

% Recovery
Sanpl e
Resul t s %Rec < 10% | 10% # %ec < LL LL # %ec # UL %Rec > UL
Al Detects J J A J
Al Non- R uJ A A
detects

* Professional judgnent shoul d be used when a conbi nati on of | owrecoveries and
hi gh recoveries are obtai ned.

LL - Lower Limt of method QC acceptance criteria

UL - Upper Limt of method QC acceptance criteria

Tabl e VOA/ SV-XI - 3:
QUALI FI CATI ON OF | NDI VI DUAL ORGANI C ANALYTES BASED ON PES RESULTS WHERE:
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# ONE-HALF OF

PE Samples/Accuracy Check

PES COVPOUNDS QUTSI DE UPPER OR LOAER ACCEPTANCE LIM TS

Sanpl e 1Single Blind 1Single Blind 1Single Blind
Resul ts IDoubl e Blind IDoubl e Blind IDoubl e Blind
PES < Lower PES "Wt hin Warni ng PES > Upper
Limt Limts" Limt
"Action Low "War ni ng H gh/ War ni ng "Action Hi gh"
Low'
Det ects A J
Non- Det ect s R A A

Tabl e VOA/ SV-XI - 4:

QUALI FI CATI ON OF ORGANI C ANALYTES BASED ON PES RESULTS WHERE:

> ONE-HALF OF PES COVPOUNDS QUTSI DE UPPER OR LOAER ACCEPTANCE LIMTS *

Sanpl e 1Single Blind 1Single Blind 1Single Blind
Resul ts IDoubl e Blind IDoubl e Blind IDoubl e Blind
PES < Lower PES "Wt hin Warni ng PES > Upper
Limt Limts" Limt
"Action Low "War ni ng Hi gh/ War ni ng "Action Hi gh"
Low'
Al Detects A J
Al Non- R A A
Det ects

* Professional judgnent shoul d be used when a conbi nati on of | ow recoveries and

hi gh recoveries are obtai ned.

E. EXAMPLES

VOA/SV-XI-20

DRAFT 12/96



PART I1-VOA/SV PE Samples/Accuracy Check

Exanpl e #1: (One LCS compound < lower limt; One LCS conpound > upper PES
acceptance limt)

A Laboratory Control Sanple (LCS) containing 10 conpounds spi ked at
three times the quantitation limt is found to have chl orobenzene
with a %recovery of 150% and vinyl chloride with a % recovery of
50% The net hod QC acceptance criteria for LCS compound recoveries
are 60-140% This amounts to | ess than one-half of the spike LCS
conpounds bei ng outside the LCS acceptance criteria. The validator
estimates (J) positive detects for chlorobenzene and vinyl chloride
in all field sanples associated with that LCS. The vali dator
accepts the chlorobenzene non-detects and estimates (UJ) the vinyl
chloride non-detects in all field sanples associated with that LCS.
The validator reports qualified data on the Data Sumrary Tabl e and
notes that the chl orobenzene positive detects are biased high, the
vinyl chloride positive detects are biased low and the vinyl
chloride non-detects contain possible false negatives in the Data
Val i dati on Menorandum

Exanpl e #2: (One Single Blind PES compound < | ower PES acceptance limt)

A Single Blind Performance Eval uation Sanple (PES) is found to have
a chloroethane positive result that scored below the |ower PES
acceptance limt. The validator determ nes that |ess than one-half
of the spi ke PES compounds are outside the PES acceptance criteria.
Therefore, the validator estimates (J) positive chl oroet hane detects
and rejects (R the quantitation limts for chl oroet hane non-detects
in all field sanples associated with that PES. The vali dator
reports qualified data on the Data Sunmary Tabl e and notes that the
positive chl oroethane detects are biased | ow and chl or oet hane non-
detects are rejected due to the possibility of false negatives in
the Data Validati on Menorandum

Exanpl e #3: (Mrre than one-half of PES conpounds greater than upper PES
acceptance limts)

A Single Blind PES is found to have nore than one-half of the spike
volatile PES conmpounds with % recoveries above the upper PES
acceptance limts. The validator estimates (J) all positive detects
in all field sanples associated with that PES and accepts (A) all
quantitation limts for non-detects in all field sanpl es associ at ed
with that PES. The validator reports qualified data on the Data
Sunmary Table and notes the positive volatile results are biased
high in the Data Validation Menorandum

Exanpl e #4: (Mre than one-hal f of PES conpounds "Action H gh" or "Action
Low")

A Single Blind PES is found to have nore than one-half of the spike
semvolatile PES conpounds with results that do not meet PES
acceptance criteria. Sone of the PES conpounds are flagged "Action
Low' and sone flagged "Action H gh". The site DQOs are to determ ne
whet her cl eanup | evel s were achi eved. The validator determ nes that
anal ytical error yields uncertainty in quantitative accuracy which
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E. EXAMPLES

may adversely affect site decisions. Therefore, the validator uses
prof essional judgnent to estimate (J) all positive detects in all
field sanples associated with that PES and reject (R all
gquantitation limts in all field sanples associated with that PES.
The validator reports qualified data on the Data Summary Tabl e and
di scusses the limted use of the data in the Data Validation
Menor andum

Exanpl e #5: (One "TCL M SS")

A Single Blind PES is found to have one "TCL MSS' for vinyl
chloride which is a contamnant of concern at the site. The
validator estimates (J) all positive vinyl chloride detects and
rejects (R} all vinyl chloride quantitation limts in all field
sampl es associated with that PES. The validator reports qualified
data on the Data Summary Table and discusses this in the Data
Val i dati on Menor andum

Exanpl e #6: (One "TCL Contaminant"”, also in blank)

A Single Blind PES is found to have one "TCL Contam nant", 1, 2-
di chl or oet hane, at 45 ppb. The method bl ank contai ned 6 ppb of 1, 2-
di chl oroet hane, resulting in a Blank Action Level of 30 ppb. The
val i dat or uses the 1, 2-di chl or oet hane Bl ank Acti on Level to eval uate
the sanple data and reports qualified data on the Data Sunmary
Tabl e. The validator suspects that the 1,2-dichloroethane false
positive PES conpound is a result of |aboratory contam nation and
di scusses this in the Data Validation Menorandum PES results are
not reported on the Data Sunmary Tabl e.

Exanpl e #7: (One "TCL Contaminant”, not in bl ank)

A Single Blind PES is found to have one "TCL Contam nant", 2-
chl orophenol, which is not detected in any of the blanks but is
detected in two sanples. The validator determnes that the 2-
chl orophenol is an interference specific to the PES because it was
not detected in any of the method, instrunent, or storage bl anks.
The val i dator uses professional judgnment to accept the positive 2-
chl orophenol detects in the field sanmples. The validator reports
the data unqualified on the Data Sumrary Tabl e and di scusses this in
the Data Validati on Menorandum
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Xl. TARGET COVPOUND | DENTI FI CATI ON
A. OBJECTI VE

Qualitative criteria for conpound identification have been established to
m ni mze the nunber of erroneous conpound identifications. An erroneous
identification can be either a false positive (reporting a conmpound that is
not present) or a fal se negative (not reporting a conpound that is present).

The identification criteria can be applied nore easily in detecting fal se
positives than fal se negatives (non-detects). Mre information is avail able
for false positives due to the requirenent for submittal of data supporting
positive identifications. False negatives represent an absence of data and,
therefore, are nmore difficult to assess. However, false negatives can be
reveal ed when a conpound is identified and reported to be a TIC when it
shoul d have been reported as a target conpound.

B. CRITER A
The Region I, EPA-NE Data Validation Functional Guidelines for Evaluating
Envi ronnment al Anal yses should be used to validate all Region | Organic data.
The CLP-Volatile/Semvolatile nethod QC acceptance criteria listed in

Appendi ces A and B shoul d be used as the default criteria when none exist for
the Volatile/ Semvolatile analytical method utilized and when simlar QC
paraneters are required by the non-CLP nmethod and acceptance criteria have
not been net. Devi ations, nodifications or non-CLP nethod-specific QC
acceptance criteria may be used but must be explicitly defined in tabul ar
format in the site-specific EPA approved QAPj P/ SAP or anendnent to the
QAPj P/ SAP.

1. The relative retention time (RRT) for the sanple conpound must be within
+0.06 RRT units of the daily standard RRT

2. Mass spectra for the sanple conpound and a current |aboratory-generated
standard (i.e., the mass spectrum from the associated daily calibration
standard) nust match according to the following criteria:

a. Al ions present in the standard mass spectrumat a relative intensity
greater than 10 percent nust be present in the sanple spectrum

b. The relative intensities of these ions nust agree within + 20 percent
bet ween t he standard and sanpl e spectra. (Exanple: For anion with an
abundance of 50 percent in the standard spectrum the correspondi ng
sampl e i on abundance nust be between 30 percent and 70 percent.)

c. lons present at greater than 10 percent in the sanple nmass spectrum but
not present in the standard spectrum nust be consi dered and accounted
for.

3. Al major chromatographic peaks (i.e., peaks present in the sanple
chromat ogram at greater than 10 percent of the nearest internal standard)
must be identified as either target conpounds, TICs, surrogate conpounds,
or internal standards.
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C

EVALUATI ON' D. ACTI ON

Target Compound Identification

EVALUATI ON

D. ACTI ON

*1.

Check that the RRT of a
reported conpound is within +
0.06 RRT units of the standard
RRT.

Al potential inpacts on the sanple
data resulting fromtarget conpound
identification anomalies should be
noted in the Data Validation
Menorandum  The val i dator shoul d
al so docunment and justify al
techni cal deci sions made based on
prof essi onal judgnent in the Data
Val i dati on Menor andum

1. a. If the RRT of a reported
conpound i s outside of the
retention time criteria,
then the validator should
use professional judgnent
to determine if nass
spectral identification
criteria have been net and
if the conmpound has been
correctly identified.

b. If the reported conpound does
not meet mass spectral
identification criteria and
has been incorrectly reported,
then the validator should
report the conpound as a non-
det ect and document the
rationale for this decision in
the Data Validation
Menor andum

c. If instrunment/anal ytica
col um nal functi ons have
severely affected retention
times, naking data suspect,
then the validator should use
pr of essi onal judgnment to
reject (R all associated
sanpl e data
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C EVALUATI ON D. ACTI ON
*2. Conpare all sanple compound 2. The application of qualitative
spectra to the | aboratory criteria for GO M anal ysis of
standard spectra and verify target conpounds requires
that the mass spectral prof essional judgnent. It is
identification criteria are left to the validator's
net . di scretion to obtain

addi tional information from
the | aboratory if it is deened
necessary. If it is

determ ned that incorrect

| aboratory identifications
were made, then the validator
shoul d have the | aboratory
requantitate and resubmt all
corrected raw data and forns.
If a discrepancy remains
unresol ved, the validator nust
use professional judgnent to
deci de which identification is
accurate. Under these

ci rcunst ances, the validator
may determ ne that the sample
data should be qualified or
rejected. A discussion of the
rational e for data
qualification and the
qualifiers used shoul d be
docunented in the Data

Val i dati on Menor andum

*3. Check the sanpl e chromat ogram 3. I f a chromat ographic peak is
to verify that all najor peaks unaccounted for and is greater
of interest are identified as than 10% of the nearest
ei ther target conpounds, TICGs, i nternal standard, then the
surrogat e conpounds, or val i dator shoul d have the
i nternal standards. | aboratory requantitate and

resubmt all corrected raw
data and forns.
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Target Compound Identification

C EVALUATI ON ACTI ON
*4. The val i dator should be aware 4. If cross-contam nation has
of situations (e.g., high occurred, then the validator
concentration sanpl es shoul d use prof essi ona
precedi ng | ow concentration judgnent to determ ne whether
sampl es or when VQOA sanpl es or not a reported target
are purged in a contam nated conpound is native to the
sparge unit) when sampl e sample or an interferent from
carryover is a possibility, a previously anal yzed sanpl e.
and shoul d use prof essi onal Additionally, the validator
judgnent to determine if shoul d use prof essi ona
i nstrument cross-contam nation judgnent to determ ne whet her
has affected any conpound or not sanple carryover has
identification. An instrunent resulted in fal se negatives
bl ank shoul d be run due to mass spectra
i medi ately after sanples identification criteria
whi ch cause detect or (pertaining to ions present
saturation. and abundances) whi ch cannot
be met due to interfering ions
from cross contani nants.
Not e: This section is applicable only to a Tier 11l wvalidation - If a
val i dat or suspects conpound misidentification while performng a Tier
Il validation, then the Site Manager nust be contacted to approve the
necessary full or partial Tier Ill validation
E. EXAMPLES
Exanpl e #1: (Fal se negative-all mmjor chromatographic peaks not

i dentified)

The | aboratory originally reported pheno
sanpl e SAA12

fraction of soi

in the semvolatile fraction.

chromat ogram for

sanmpl e SAA12,

as a TICin the volatile

Phenol was reported as a non-det ect

Upon

the semvolatile
notes that the

revi ew of
the validator

| aboratory failed to identify a peak that eluted within the pheno

retention tinme w ndow.
report phenol
val i dator reports phenol

Exanpl e #2: (Fal se positive;
criteria not net)

as a positive detect
fraction on the Data Summary Tabl e.

Fal se negative-nass spectral

The | aboratory was contacted and requested
to requantitate the fal se negative semvolatile pheno
as a positive detect in the semvolatile fraction and
deletes it fromthe VOA TIC |ist.

result and

The | aboratory conplied and the
in the semvolatile

identification

I n aqueous sanpl e SAAO4, the validator notes that napht hal ene and 2-

VOA/SV-XI1-4

DRAFT 12/96




PART I1-VOA/SV Target Compound Identification

chl orophenol have the same retention tinme on the quantitation
report. The sanpl e nmass spectrumcontai ns the nol ecul ar i on 128 and
the | aboratory reported napht hal ene as a positive detect. Review of
the nmass spectrum shows a chlorine isotope ion at mz 130 and
fragnentation ions consistent with 2-chl orophenol, therefore, the
validator determines that 2-chlorophenol is a nore accurate
identification of this peak. The | aboratory was contacted and
requested to requantitate the fal se positive naphthal ene and fal se
negati ve 2-chl orophenol. The validator reports 2-chl orophenol as a
positive detect and napht hal ene as a non-detect on the Data Summary
Tabl e.

Exanpl e #3: (Fal se positive-sanpl e conpound RRT not within +0. 06 RRT units
of the standard conmpound RRT)

The | aboratory originally identified a peak as acetone and reported
acetone as a positive detect in sanple SAA67. The mass spectrum
contained |l ow area counts for ion 58 and the validator suspects a
fal se positive. Upon review of the retention time data, the
val i dator discovers that the RRT for the reported acetone peak was
not within the standard £ 0.06 retention ti ne wi ndow. The vali dator
uses professional judgnent to determine that acetone was
m sidentified. This unknown compound is |less than 10% of the area
of the nearest 1S and, therefore, it is not reported as a TIC. The
val i dator reports acetone as a non-detect on the Data Summary Tabl e
and docunents this problemin the Data Validation Menorandum
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